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APR 13 1916 

PROCEEDINGS 

OF THE 

ENTOMOLOGICAL SOCIETY 

OF WASHINGTON 
^OL. XVIII 1916 . No. 1 

It is with great regret that the Entomological Society of Wash- 
ington announces the death of three of its esteemed members, 
Harry Merwin Russell, Active Member, died June 26, 1915, Jean 
Henri Fabre, Honorary Member, died October 11, 1915 and 
Francis Marion Webster, Ex-President, died January 3, 1916. 

The Society at the November meeting adopted the memorial 
in honor of Jean Henri Fabre which is printed in this number. 

Resolutions in honor of H. M. Russell, adopted at the Novem- 
ber meeting, with a biography and bibUography are published 
herein. 

On January 14 the Society and members of the Bureau of Ento- 
mology held a meeting in commemoration of F. M. Webster. 
The resolutions adopted together with a biography to be pre- 
pared by Messrs. Howard, Marlatt and Walton will be printed 
in the next number. 
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Jean Henri Fabre, Honorary Member of the Ento- 
mological Society of Washington, died at Orange, France, 
October 11, 1915 at the age of ninety-two years. He 
had held many positions of honor but will best be re- 
membered by Entomologists as the ideal of that active 
devotion to nature now too rarely seen. 

His entomological career began in 1855 and from then 
imtil his death he published many excellent articles on 
the habits of insects, principally in his Souvenirs ento- 
mologigues. The originaUty and fidelity to nature of his 
observations, as well as the delightful manner in which 
he presented them, attracted the attention of Entomol- 
ogists long before their translation and popularization 
brought him fame and laid the foimdation for the 
awakening of wide spread interest in the habits of in- 
sects. It is extremely fortunate for the entomological 
world that this keen and patient observer was given so 
many years to preserve in so charming a manner his 
records of insect habits. 
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The death of Mr. Harry M. Russell at Tempe, Arizona is here 
recorded with sincere regret by the members of the Entomological 
Society of Washington. Mr. Russell has been an active member 
of the Society for the past eight years and regularly attended the 
meetings during his winter sojourns in Washington. Mr. Russell 
carried on much of the initial work of the truck crop insect in- 
vestigations of the National Bureau in Florida and has added 
materially to the Uterature of our subtropical economic ento- 
mology. 

His kindly nature and courtesy made him an esteemed friend 
of many of our American entomologists. This society wishes to 
record its appreciation of the loss incurred by the Society as 
well as by American Economic Entomology in his untimely death 
and to express to his family its sincere sympathy. 



THE LIFE AND WORKS OF H: M. RUSSELL. 

By a. L. Quaintance, J. A. Hyslop, and W. R. Walton. 

Harry Merwin Russell was born in Bridgeport, Connecticut, 
on March 30, 1882. He received his preparatory schooling in 
the Bridgeport public schools, graduating from the High School 
in 1901. He' entered the Massachusetts Agricultural College 
in 1902 and received the Bachelor of Science degree in 1906. 
While a student he was employed during the summer months as 
a Deputy Nursery Inspector of the State of Massachusetts. 
The summer following his graduation, he was temporarily en- 
gaged in the Gipsey and Brown Tail Moth parasite work at the 
Saugus Laboratory, and that winter returned to his Alma Mater 
as a lecturer on Botany in the winter short courses. On May 1, 
1907, he was appointed as Special Field Agent in the Federal 
Bureau of Entomology under Dr. F. H. Chittenden and was 
reappointed as Agent and Expert on July 1, 1908. On September 
1, 1911 his title was changed to Entomological Assistant. The 
first three years of his work with the Federal Bureau were spent 
in investigations of the Truck Crop Insects in Florida. Here 
he met Mrs. Lillie S. Bryson, a daughter of the late Honorable 
David C. Slaughter of Memphis, Tennessee, to whom he was 
married on March 12, 1909 at Miami, Florida. He then went 
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to California where he carried on similar work until ill health 
made necessary his seeking a higher altitude. 

On January 1, 1913 he was transferred to the Office of Cereal 
and Forage Insect Investigations and stationed at the Salt 
Lake City Laboratory in Utah. His health continued to fail 
and in a very few months he again moved, this time to Tempe, 
Arizona. His extensive experience with truck growing made 
him dissatisfied with field crop investigations and on September 
16, 1913 he was transferred back to the Office of Truck Crop 
Insect Investigations. In October, 1914 he was forced by his 
continued failing health to request leave without pay, though he 
remained upon the rolls of the Bureau until the most prevalent 
disease of mankind finally claimed him. He died at Phoenix, 
Arizona on June 26, 1915 in the 33rd year of his life. His re- 
mains were temporarily interred at Phoenix and finally brought 
east and placed in the final resting place in Bridgeport on October 
8, 1915. 

He was a member of the American Association of Economic 
Entomologists, the American Entomological Society, and the 
Entomological Society of Washington. He joined the last named 
Society on December 10, 1908 and was an active member until 
his death. During the latter years of his life he gave particular 
attention to the Thysanoptera, upon which he published some 
very important papers, recording the first parasite ever reared 
from this order. Undoubtedly he would have taken rank with 
our foremost economic workers but for the unfortunate chain of 
circumstances which terminated in his death. 

BIBLIOGRAPHY. 

A new cecidomyiid on oak. Ent. News., v. 19, no. 8, p. 349-352, 

pi. XIV, Oct. 1908. (In collaboration with C. W. Hooker.) 

Experiments for the control of the red spider in Florida {Tet- 

ranychus bimaculatus, Harv.) Jour. Econ. Ent., v. 1, p. 377-380, 
Dec. 1908. 

Chittenden, F. H. and Russell, H. M. Some insects injurious to 

truck crops. The semitropical army worm (Prodenia cridania 
Cram.), pp. ii, 53-70, figs. 8-11, Jan. 28, 1909. (U. Sr Dept. Agr. 
Bur. Ent. Bui. 66, Pt. 5). (In collaboration with Dr. F. H. 
Chittenden.) 

Some miscellaneous results of the work of the Bureau of Ento- 
mology, IX. The greenhouse jbhrips {Heliothripe haemorrhoidalis 
Bouche), pp. ii, 43-60, figs. 15-17, Aug. 4, 1909. (U. S. Dept. 
Agr. Bur. Ent. Bui. 64, Pt. 6.) 

Notes on the geometrid Gypsochroa sitellata Guen. Proc. Ent. 

Soc. Wash., V. 12, p. 177-178, Dec. 31, 1910. 
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Some miscellaneous results of the work of the Bureau of Ento- 
mology, IX. The pecan case-bearer (Coleophora caryaefoliella 
Clem), pp. iii, 79-86, figs. 23-24, pis. V-VII, Nov. 12, 1910. 
(U. S. Dept. Agr. Bur. Ent. Bui. 64, Pt. 10.) 

A true internal parasite of Thyaanoptera. Proc. Ent. Soc. Wash., 

V. 13, p. 235-238, Dec. 29, 1911. 

— Miscellaneous papers. An internal parasite of Thysanoptera 

{ThripoctenuB ru8selli)y pp. iv, 25-52, figs. 1-11, April 27, 1912. 
(U. S. Dept. Agr. Bur. Ent. Tech. Ser. No. 23, Pt. 2.) 

The greenhouse thrips (Heliothrips haemorrhoidalis Bouche), pp. ii, 

9, figs. 7. May 10, 1915. (U. S. Dept. Agr. Bur. Ent. Circ. 151.) 

Notes on Thysanoptera. Proc. Ent. Soc. Wash., v. 14, p. 128, 

1912. 

A note on the southern walking-stick (Anisomorpha huprestoides 

Stoll) and a tachinid parasite. Proc. Ent. Soc. Wash., v. 14, p. 
117, 1912. 

The bean thrips (Heliothrips fasdatus Pergande) 49 pp., figs. 11, 

Oct. 16, 1912. (U. S, Dept. Agr. Bur. Ent. Bui. 118.) 
The life history of Tetrastichus asparagi Crawf. Jour. Econ. 

Ent., V. 5, pp. 429-433, Dec. 1912. 
Papers on insects injurious to citrus and other subtropical fruits. 

The red-banded thrips. (Helioihripa rubrocinctua Giard.) 17- 

29 p., pi. IV-V, Dec. 14, 1912. (U. S. Dept. Agr. Bur. Ent. 

Bui. 99, Pt. II.) 
Observations on the egg parasites of Datana integerrima Walk. 

Proc. Ent. Soc. Wash., v. 15, pp. 91-97, 1913. 
The rose aphis (Macrosiphum rosae L.) 15 p., figs. 4, pis. 3, May 

19, 1914. (U. S. Dept. Agr. Bui. 90.) 

Two Hundredth and Eighty-Ninth Meeting, 
November 4, 1915. 

The 289th meeting of the Society was entertained by Prof. A. 
L. Quaintance at the Saengerbund Hall, November 4, 1915. 
There were present Messrs. Baker, Boving, Busck, Craighead, 
Crawford, DeGryse, Ely, Duckett, Fisher, Gahan, Greene, Hut- 
chison, Knab, Kotinsky, Pierce, Popenoe, Quaintance, Rohwer, 
Sanford, Sasscer, Schwarz, Shannon, Turner, Walton, and White 
members and Max KisUuk and H. L. Viereck visitors. 

Mr. Robert J. Kewley was elected an active member and Mr. 
W. S. Blatchley a corresponding member. 

At the close of the regular program, Mr. Viereck told of some of 
his experiences in the handling of parasites in the State of Cali- 
fornia and also gave some reminiscences of his visit to Italy. 
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The following program was presented: 

NOTES ON THE HABITS OF WEEVILS. 

(Coleopteraj Rhyncophora.) 

By W. Dwight Pierce. 

To the student of biologies the study of the weevils furnishes 
no end of surprises. We find almost every possible variation in 
insect life-history except those associated with parasitism. Among 
the weevils are external and internal plant feeders, predators 
on scale insects and on woodboring insects, cannibals, inquilines, 
and myxmecophilous species. They breed in every portion of 
plants and some of them form galls. We find the eggs laid singly 
and in cluster, exposed and concealed. Different species have 
very clever ways of preparing the food for the young such as 
making elaborate leaf rolls, scraping the surface of fruit to make 
a scaly covering, puncturing the midrib of a leaf to prevent sap 
flow and growing fungus upon which the young may feed. The 
larvae are either external or internal feeders, phytophagous or 
entomophagous, sometimes even semiaquatic or aquatic. Many 
prepare silken cocoons. Some cover themselves with excrement. 
They mine leaves, tunnel stems, breed in buds, flowers, fruit or 
roots or eat the outer surface of plants. Some pupate in the 
plants, some on them, and many enter the ground. The devel- 
opment takes from a few days to several years. 

In the course of the last few years the writer and his associates 
had occasion to work out the life histories of many species. While 
these will be written up in full in the future it may be sometime 
before they can be published and it seems advisable to publish 
at this time brief notes covering as much of this work as possible 
so that other workers may have the advantage of them. 

The genus Apion has been divided by European authors 
into a number of genera of which the characters correspond 
remarkably with the biology. A preliminary glimpse at the 
records of our American species indicates that we can coordinate 
our classification in the same manner. It will be first necessary 
to learn more about our species. The following records increase 
materially the knowledge of American Apioninae. 

Apion impunctistriatum Smith breeds in the stems of the 
composites, Heterotheca subaxillaris and Ambrosia trifida in 
Texas. 

Apion ellipticum Smith forms a gall in the roots of Chaero- 
phyllum texanunij an umbelliferous plant. A 17 per cent control 
by parasitism was found at Dallas, Texas in 1907. 

Apion falli Wagner (pyriforme Smith) breeds in the pods of 
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Mimosa biundnataj M. borealis, M. texana and M.-fragrans and 
Acacia amentacea in Texas and Arizona. 

Apion umboniferum Fall breeds in the berries of Viburnum 
alnifolium in Texas. 

Apion xanthoxyli Linell breeds in the seeds of Xanthoxylum 
pterokL in South Texas. 

Apion proclive LeConte breeds in the pods of Lupinus arborea 
in California. 

Apion rostrum Say breeds in the pods of Baptisia leucantha and 
B. tinctoria. 

Apion varicorne Smith breeds in the flower heads of Parosela 
aurea in Texas and Oklahoma. 

Apion nasutum Fall breeds in the stems of a legmninous plant 
in Texas. 

Apion subornatum Fall breeds in the pods of Acacia amentacea 
and A, roemeriana in Texas. 

Apion decoloratum Fall breeds in the pods of Meibomia pani- 
culata^ M. grandiflora and Gnaphalium obtusifolium. 

Apion solutum Fall breeds in the stems of Sphaeralcea angusti- 
folia in South Texas. 

Apion gradliforme Fall breeds in the stems of Kuhnistera 
obovata in Texas. 

Apion aculeatum Fall breeds in the flower heads of huisache 
(Vachellia farnesiana) and of a Mimosa, 

Among these fourteen species of Apion are stem, root, flower, 
fruit and seed weevils. These will ultimately be placed in several 
very distinct genera. All species of Apion pupate in the larval 
cell. 

Very little is yet known of the habits of our otiorhynchid 
weevils in this country. Notes on four species are presented 
herewith. 

Compsus auricephalus Say like many other otiorhynchid 
weevils related to it, lays its eggs in a mass of gummy substance 
on leaves and folds a portion of the leaf over them so that they 
are perfectly concealed. It has been found ovipositing in great 
numbers on cotton in south Texas. The eggs hatch in seven or 
eight days and the larvae enter the ground to feed on the roots of 
plants. 

Achrastenus griseus Horn lays its eggs in clusters on fruit tree 
leaves. 

Aphrastus unicolor Horn lays its eggs in clusters on cotton and 
other plants. 

Parideleteius dnereus Horn breeds in the stems of mistletoe 
(Phoradendron flavescens) in I'exas. The adults mature in the 
spring. The entire development takes place in the larval cell. 
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Sitona flavescens Marsham breeds in the nodules on roots of 
Lupinus pvMllus at Dallas, Texas. 

lAxiLS teneUus Casey breeds in the stems of an umbelliferous 
plant, causing a gall-like swelling. Like all other Ldxus it pupates 
in the larval cell. 

Lissorhoptus simplex the rice weevil also breeds on the roots 
of Echinochloa crusgalli in south Texas. The larva is an external 
as well as an internal root feeder and makes a pupal cell of mud. 

Hyperodes echinatus Dietz breeds in the roots of Senedo 
lobatus and Plantago media in Texas and Louisiana. Hyperodes 
solutus Boheman breeds in the stems and scapes of Sagittaria 
latifolia at Dallas, Texas. 

No records have ever been published of the supposedly rare 
genus Pnigodes but the writer has several species, one bred from 
Ptilimnium capillaceumj others bred from Selenia aurea, Lepid- 
ium and O&nothera ladniata. They are root weevils and very 
common in Texas. 

Very little has been pubUshed on the habits of the genus 
Otidocepfialus. It is therefore of interest to note that Oiido- 
cephaliLS arizonicus breeds in the stems of mistletoe (Phoraden- 
dron flavescens) at Dallas, Texas, and also in Arizona (as hereto- 
fore recorded). 0. carinicollis Horn breeds commonly at Dallas 
in the twigs of Bumslia lanuginosa. The adults appear in April 
and begin to mate. The immature stages require at least until 
December for development. Hibernation occurs in the larval, 
pupal and adult stages. It was found parasitized by Eurytoma sp., 
Ptinohius sp. nov., and Heterospilus sp. 0. chevrolaM Horn 
breeds in the galls of Amphibolips on live oak twigs at Victoria, 
Texas. 0. dugesi Champion breeds in cynipid galls on oak at 
Durango, Mexico. 

Oopt^nus perforoius Horn breeds in cynipid galls on roots of 
oak according to Mr. Schwarz. 

Orchestes pallicornis Say mines the leaves of Ulmus alata and 
U, americana at Dallas, and of Alnus at Falls Church, Va. Each 
larva makes a separate mine and pupates in a cocoon in an in- 
flated portion of the mine. 

Prionomerus calceatus Say mines the leaves of Liriodendron 
tulipifera, and Sassafras officinale around Washington, D. C, 
and in Florida mines the leaves of Magnolia. The eggs are laid 
in the midrib. Several larvae feed side by side making large 
mines which inflate when dry. The pupal cells are of silk and 
clustered together. It has been found parasitized at Clarks- 
ville, Tenn. This species was first recorded from Liriodendron 
by Townend Glover.^ 

iRept. Dept. Agr. 1870, p. 68. 
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Tylopterus pallidus LeConte breeds in the berries of Forestieria 
acuminata at Victoria, Texas. It enters the ground for pupation. 
Tylopterus varius breeds in the berries of Adelia pubescens at 
Dallas. 

Cylindrocopturus adspersus LeConte breeds in the stalks of 
Helianthus muliiflorusj Ambrosia trifida and Xanthiufn in Texas. 
C, mammillatas breeds in the stems of Verbesina virginica in 
Texas and Oklahoma. C. operculatus Gyllenhal breeds in the 
stems of several species of Hymenopappus at Dallas. The 
species of this genus pupate in the larval cell. The larvae are 
usually found in the pith and are characterized by the dark 
spiracular areas. 

Cryptorhynchus fallax LeConte breeds in the stems of Cassia 
at Victoria. 

Rhyssematus lineaticollis Say breeds in the pods of Asdepiodora 
viridis and Asclepias latifolia in Texas. The larvae enter the 
ground for pupation. R. pruinosus breeds in the pods of Mimosa 
fragans in South Texas. R, palmacollis Say breeds in the seed 
pods of Ipomoea sinuata at Victoria, Texas. 

Chalcodermus vittatus Champion breeds in the seed of the balloon 
vine (Cardiospermum halicacabum) in south Texas. The larvae 
enter the ground for pupation. 

Tyloderma subpubescens Casey breeds in the stems of Poly- 
gonum punctaium and P. portoricense at Victoria, Texas. 

Conotrachelus similis Boheman breeds in the berries of Bumelia 
lanuginosa in south Texas. C. leucophaeatus breeds in the stems 
of Euphorbia marginata, C. naso breeds in the acorns of Quercus 
virginiana, C, albicinctus was bred at Dallas from a gall on 
Cornus candidissimus. The larvae of Conotrachelus enter the 
ground for pupation. 

Conotrachelus elegans Boheman is a very important enemy 
of nuts. In Texas the first generation breeds in the petioles 
and new shoots of hickory (Hicoria alba). Later individuals 
are found commonly in the leaf galls of Phylloxera devastatrix 
on pecan (Hicoria pecan). Still later in the season, the species is 
bred from nuts of various species of Hicoria. C. posticatus 
Boheman and C. affinis Boheman both breed in hickory nuts in 
Louisiana. 

Perigaster cretura breeds externally on the leaves and stems of 
Ludwigia natans in south Texas. The larvae are yellow and 
have a gliding motion. They spin a silken thread with which 
they form a covering while they eat. They work mainly under 
water. The pupal cell is composed of silk and a dark substance 
and is impervious to water. The adult is saltatory. This 
genus is confined to the plant genus Ludwigia. 

Barinus squamolineatus Casey breeds in the roots of a rush 
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(Rynchospora) in south Texas. B. albescens LeConte breeds in 
the stems of Cyperus virens at Victoria. 

Trichobaris compacta breeds in pods of Datura stramonium 
at Dallas. It pupates in the pods. The genus Trichobaris is 
confined to solanaceous plants but the species .usually breed 
in the stems. 

Rhinoncus pyrrhopus breeds in the stems of Polygonum pennsyl- 
vanicum. 

Baris cuneipennis Casey breeds under the bark of the roots of 
Gaillardia pulchellay Helenium tenuifolium and H, microcephalum 
in Texas. Numerous species of this genus have been bred by the 
writer and all breed under the bark of the roots. 

Orthoris cylindrifer Casey breeds in the stems and root crown of 
Mentzelia oligosperma at Dallas. The entire genus is confined to 
plants of the genus Mentzelia, 

Nyssonotus seriatus Casey breeds in the dry stems of Agave 
lecheguilta following attack by Peltophorus polymitus another 
weevil, in south Texas. 

Rhodobaenus 13-punctatus breeds in the stems of Xanthium 
commune, Helianthus, Ambrosia trifida and Polymnia canadensis. 



SOME INTERMEDIATES IN THE APHIDIDAE. 

(Hemiptera,) 
By a. C. Baker and W. F. Turner. 

In a recent paper^ the authors discussed the intermediates so 
far known to occur in the Aphididae and expressed the opinion 
that they are of normal occurrence in the family and indicate the 
method by which the apterous form has been derived. Inter- 
mediates of several other species can now be added to the list and 
it seems worth while to consider a few other points also. 

If the family is at present in an unstable condition, and the 
alate forms are now being eliminated, two things would be ex- 
pected, first, we would expect the primitive aphids to show a very 
high percentage of alate individuals and, secondly, we might ex- 
pect to find alate examples of all the distinct forms of the family. 

If a random collection of aphids were made today in America 
a very high percentage of the specimens collected would be apter- 
ous individuals and alate aphids would be few comparatively. 
It is interesting to note then that among the tertiary aphids so far 
as we know the American forms only one specimen is apterous. 
This might possibly indicate a preponderance of alate forms at 
the time these deposits were laid down. 

» Proc. Ent. Soc. Wash., vol. xvii, 1915, p. 42. 
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Alate aphids of all forms have now been recorded. Alate 
sexual ovipara are rare, but alate males are of very common 
occurrence. In some species two forms of males are known to 
exist, alate and apterous. The males in certain other species 
are, in our opinion, clearly intermediate in nature between alate 
males and typically apterous males. The male of Toxoptera 
mullenbergiae Davis is apterous and yet it retains many char- 
acters of the typically alate male. The thorax possesses fairly 
distinct alate characters. This is of such a prominent nature 
that the insect suggests an alate with the wings removed. What 
is even more significant is the fact that the ocelli are present. 
These two characters show the undoubted intermediate char- 
acter of this male. What has been said of mullenbergiae might 
also be said of the male of Aphis striplex Lin. This form likewise 
possesses remnants of the alate thorax and distinct ocelli; and is 
undoubtedly intermediate in nature. It is interesting to note 
that while in some males of atriplex the alate thoracic characters 
are well retained, in others they are represented by faint markings 
only. Both of these males might well be compared to the inter- 
mediate vivipara of Phyllaphis fagi Lin., herein described, except- 
ing that the wings in that form are not entirely reduced. 

The number of species with typically apterous sexed ovipara 
is very large. If the primitive aphids were sexed this condition 
would be expected much sooner than species with entirely 
apterous viviparae. 

Of the species of which intermediates are described in the present 
paper the writers have carried three throughout their entire 
cycles. These three have annual cycles and alternate hosts. 
They are Macrosiphum viticola Thos., Aphis prunifoliae Fitch (the 
avenae Fab., of American authors) and Aphis malifoliae Fitch 
(the sorbi Kalt. of American authors). In the first two species 
the intermediates have occurred upon the summer hosts and 
were intermediates between summer apterae and summer alates. 
This is also true of the intermediates of another species, persicae 
Sulz. Malifoliae Fitch winters upon the apple and spends the 
summer months upon species of PlantagOj particularly upon rib 
grass. Alate forms during midsummer seem to be rare. The 
intermediates of this species occurred upon apple and were 
intermediates between alates which cannot live upon apple but 
must fly to plantains and apterae which cannot live upon plan- 
tains, but only upon apple. The intermediates lived and re- 
produced upon apple, thus taking on the nature of the primary 
apterous forms. 

Following are descriptions of viviparous intermediates of 
seven species of aphids. One character is noticeable in all of 
these forms. The remnants of the wings hang drooping at the 
sides of the insects. They have lost the support of the muscles. 



Digitized by VjOOQIC 



12 PROCEEDINGS ENTOMOLOGICAL SOCIETY 

Aphis gossypii Glover. 

Antennae of the same lengths as those of the apterous forms; the third 
segment, however, armed with usually six sensoria which are irregular in 
size, very few being large as are those of the alate; median ocellus absent, 
the lateral ones, however, present in the specimens obtainable for study; 
thorax with the alate characters very little, if at all developed, muscles 
much reduced and some embryos visible within the thorax; wings much 
reduced, being about as long as the third segment of the antennae; cor- 
nicles not as short as those of the alate form, nor yet as long as those of the 
apterous, slightly curved outward, but this character uot as evident as in 
the apterous form; cauda and anal plate similar to those of the apterous 
female. Color and general appearance similar to those of the apterous 
form. 

Described from three examples present in a collection taken 
August 9, 1912, on melon, Vienna, Va. 

Phyllaphis fagi Linn. 

Color nearly that of the alate. Antennae with the same measurements 
as those of the aptera, and with the same characters, there being no sen- 
soria on the third segment; ocelli absent; alate thoracic characters dis- 
tinct, showing moderately developed lobes on the dorsum; wings very much 
reduced, being small, oval, leaf like structures, with a thickening along the 
costal margin; other characters usual. 

Described from one specimen in a collection taken on beech, 
May 12, 1914, at Washington, D. C. 

This intermediate is interesting in having a fairly well developed 
thorax in connection with the much reduced wings. It is more 
interesting, however, in that this thorax, externally so well 
developed has lost the large alary muscles entirely. It is filled 
with, developing embryos and, therefore, does not agree at all 
with the thorax of the alate form. 

Macrosiphum viticola Thos. 

Color similar to that of the apterous form; antennae with the same 
measurements as those of the alate and with the third segment possessing 
about six circular sensoria; vertex not extending forward to median ocellus, 
but almost flat, this median ocelljis being very faint in one specimen and 
absent in the other; lateral ocelli present; alate thoracic characters hardly 
present. Wings showing as pad-like structures not as large as the wing 
pads of the pupa; wings of both specimens about equally developed, but 
the great dorso-ventral muscles of the thorax somewhat more reduced in 
one than in the other; cauda long and narrow, similar to that of the other 
adult forms. 
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Described from two examples, one iu a collection of thirteen 
adults made May 30, 1905, at Laurel, Md., and the other in a col- 
lection of seven adults, made on June 2, 1907, at Washington, D. C, 
both upon grape. 

Myzus persicae Sulz. 

Color green, very similar to that of the apterous form; antennae with 
the same measurements as those of the alate, but without the row of promi- 
nent sensoria found on the third segment of that form (the right antenna 
of one individual has one sensorium) ; ocelli absent as in the apterous fe- 
male; wings reduced in one specimen to a little more than half the normal 
size with indications of some of the veins, in the other specimen small pad- 
like structures; alate thoracic characters absent in the specimen with the 
smaller wings and but little indicated in the other; alary muscles much 
reduced in both specimens, in the one, at least, showing almost the exact 
condition met with in the aptera; cauda elongate like that-of the alate 
form. 

Described from two individuals taken on cabbage in the plant 
hbuses, Vienna, Va., February 5, 1915. One of these was isolated 
and produced young in the normal manner. Other intermediates 
of the species were observed, but were not obtained for description. 

Aphis malifoliae Fitch. 

General appearance, color, etc., resembling that of the apterous form. 
Alate thoracic characters absent; wing represented by small pad-like 
structure 0.32 mm. long in one specimen and 0.16 mm. long in the other. An- 
tennae of about equal proportions in both specimens, though one is smaller 
than the other. Segment III, 0.576 mm.; IV, 0.352 mm.; V, 0.288 mm.; 
VI, base 0.112 mm. ; unguis 0.576 mm. One specimen has six sensoria near 
distal extremity of III, fifteen on IV, and three on V. The other specimen 
has both antennae with the following sensoria, thirty-two and thirty-eight 
on segment III, seventeen and twenty-one on IV, three and four onV. 
Cornicles in one specimen 0.4 mm. long and in the other 0.448 mm. 

Described from two specimens reared during the spring of 1914. 

Aphis prunifoliae Fitch. 

General appearance and color approaching that of the apterous form . 
Antennae of first specimen as follows: III, 0.24 mm. long, and armed with 
nine sensoria; IV, 0.112 mm. and armed with two sensoria. Segment V, 
base 0.064 mm. unguis, 0.336 mm. This segmentation of the antennae 
is characteristic of many of the summer apterous forms. Alate thoracic 
characters absent; wings represented by pads about 0.3 mm. long. In 
the second specimen are more typically alate being as follows: Segment 
III,; 0.272 mm. long and armed with eleven sensoria; segment IV, 0.128 
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mm. long and with five sensoria; V, about 0.125 mm. long and VI base, 
0.064 mm., unguis 0.352 mm. 

Described from two specimens reared during the summer of 1915. 

Eriosoma sp. 

In a collection of an undescribed species of Eriosoma from pears 
in California made by W. M. Davidson, two intermediates are 
present. These resemble the apterous forms greatly but the 
eyes are composed of a large number of lenses. The apterous 
forms have a very simple eye composed of three facets whereas 
the eye of the alate form has many. In this intermediate nature 
indicated by the eyes only, the present species resembles certain 
species of Phylloxera, 



In discussion, Mr. Rohwer stated that he believed the absence 
of wingless aphids in fossils could be explained by the method 
in which the geological formations were laid down. He did not 
believe that their apparent absence from fossils should be assumed 
to mean that they were not in existence at the time the deposits 
were formed. 

THE EUROPEAN FIR TRUNK BARK LOUSE (GHERMES (DREY- 

FUSIA) PICEAE RATZ.) APPARENTLY LONG ESTABLISHED 

IN THE UNITED STATES. 

By Jacob Kotinsky, 
Forest Entomology, Bureau of Entomology, 

Recently the Bureau of Entomology of the U. S. Department 
of Agriculture has received pieces of balsam fir bark rather 
heavily infested with a ChermeSy which careful comparison with 
descriptions and figures has shown fairly conclusively to be 
identical with the above named European species. The speci- 
mens came from Mt. Monadnock, N. H. where, the correspondent 
states, the infestation has been spreading during the past three 
years and a considerable number of trees had died during the time. 
This identification, when brought to Dr. Hopkins' attention, 
reminded him of a Chermes he collected on bark of balsam firs 
in the vicinity of Brunswick, Me., in August, 1908. A slide 
preparation of this material showed it also to agree with Chermes 
piceae. The identification was based primarily on the integu- 
mental structure of the 1st instar of the stem mother in which 
form the insect hibernates on the bark and which presents the 
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most salient characters for the purpose. The absence of pores 
at the bases of the anterior and posterior coxae and the larger 
pores, on some of the dorsal plates in this stage are some of the 
characters specifically distinguishing it from others. 

In Jour. Econ. Ent., iii, 342-343, August, 1910, Dr. Felt reports 
the discovery of a Chermes on Nordmann's firs imported from 
Europe which was provisionally determined by himself and Dr, 
Hopkins as Chermes piceae Ratz. The writer examined also 
this material, which consists of egg masses and old females on 
the bark of a terminal shoot, and the evidence tends to show that 
it is probably the young fir shoot bark louse (Chermes {Dreyfusia) 
nHsslird C.B.) which, biologically by Nusslin and later morpho- 
logically by Bomer, has been foimd distinct from that living on 
the trunk, the latter never going to the young growth. 

The evidence, therefore, is at hand that the fir trunk bark louse 
has been in this country for at least seven years; and, judging by 
the location and the heaviness of the infestation of the bark 
collected by. Dr. Hopkins, the insect must have been in this 
country a good many years, the exact or even approximate num- 
ber of which we will perhaps never be able to trace. As regards 
Chermes niissliniy Dr. Felt's note above referred to does not 
indicate whether any action has been taken to exterminate the 
colony on imported Nordmann's fir, so that we are not able to 
say whether or not that introduction led to its establishment in 
this country, if indeed, like Chermes piceae, it has not already 
been long established here. 

In Europe both these species are practically confined to fir trees, 
and while they are presiuned to have an alternate host, this host 
is not known. Nor are even all the generations known. 

In his "Coniferen-Latise Chermes,'' published in 1907, Cho- 
lodkovsky records a Chermes that was sent him by Prof. Bouvier 
who collected it in one of the Paris parks on an American fir 
(Abies nohilis var. glauca) which Cholodkovsky designated as 
Chermes piceae, var. bouvieri. The morphological reasons for 
separating the variety are slight, but the fact that it produced 
gall-like thickenings on the bark and buds was a rather marked 
biological difference. Nevertheless, in his article in the "Zool. 
Anzeiger," xxxiii, after describing nussUni and discussing its 
relations, Bomer remarks on p. 750: ''As Cholodkovsky's var. 
bouvieri is identical with the true piceae (and not a himger form 
of nussUni, as I was wont to believe), we do not know whether the 
European piceae attacked the American silver fir after its intro- 
duction into Europe, or whether this species occurs also in North 
America and there completes its normal cycle, and must pa- 
tiently await further discoveries on the geographical distribution 
of Chermes piceae. 
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In Europe piceae occurs on many species of fir. It hibernates 
on the bark as the stem mother larva which is elongate, black, 
with a double, elongate brush of wax along the medio-dorsum and 
a fringe of the same substance around the base. With the in- 
auguration of spring it begins to grow and molt, the waxy down 
likewise growing more profuse. By April it reaches maturity 
and deposits about 140 light reddish brown eggs which hatch 
during May into either summer stem mother (aestivalis) or winter 
stem mother (hiemalis) larvae which settle on the old bark, the lat- 
ter not completing growth until next spring, thus completing the 
monoeceus, monomorphic annual fir cycle. The former reach 
maturity between May and July, depending on the weather, and 
lay a smajl number of eggs, all of which hatch into winter stem 
mother larvae. Part of the summer larvae develop into nymphs 
which are only covered by powder. These change into winged 
migrants, all of which fly about May or June and settle on young 
and old needles of Picea excelsa. The 7-12 eggs which these lay 
there hatch into the sexed forms. In but four instances were these 
eggs observed to have hatched and partly developed. But aside 
from the hiemalis larva, which fully agrees with Borner's descrip- 
tion of it, we know nothing of its other forms in this country. 

Economically Chermes piceae is regarded by some observers in 
Europe to have been the cause of the serious injury and death 
of many fir trees in a number of places. But those observations 
were made prior to its differentiation from Chermes niisslinij 
which is known to infest fir trees simultaneously with the other, 
and, the writer is inclined to agree with Niisslin that, of the two 
species, the one sapping the vitality of the young growth is prob- 
ably the more seriously injurious, the two together probably being 
quite competent to kill good sized fir trees. Hence, if nusslini 
is also found on the trees in New Hampshire reported dying, 
these two species of Chermes may accoimt for the deaths. Other- 
wise, some other cause will probably be found primarily responsible. 
But the heaviness of the infestation on the pieces of bark examined 
would indicate that the species merits watching and further careful 
study. It goes without saying that it likewise merits study from 
the biological view point. 



Digitized by VjOOQIC 



OF WASHINGTON, VOLUME XVIII, 1916 17 

NOTES ON A LITTLE-KNOWN RABBIT EAR-MITE.i 

(Psoroptes cuniculi M^gnin.) 

By a. B. Duckbtt. 

Truck Crop and Stored Product Insect Investigations. 

Author's abstract. 

During April, 1915, two rabbits used by the Bureau of Ento- 
mology for experimental purposes died from the effects of rabbit 
ear mange. The disease was found to be caused by this mite, 
not previously recorded in America, and an autopsy showed 
cerebral disturbances, the mites having penetrated to within five 
millimeters of tjie brain. All stages of the mite were found on 
waste material, such as skin, blood, and wax, and cast skin that had 
accumulated near the base of the ear passage. This copious sup- 
ply of organic matter undoubtedly favors development and when 
once the mites gain a foothold the progeny increase at a prodigious 
rate. Eggs are laid singly on waste material. The mite which 
M^gnin called P, longirostris var. cuniculi is said by Banks to 
be a distinct species. Since rabbits afflicted with the disease 
show marked symptoms of illness, the writer is of the opinion 
that this parasite can be greatly curtailed and perhaps entirely 
subjugated with a little concerted effort on the part of the fanciers. 

In connection with the above species of mite, the writer also 
records another European mite, lAstrophorus gibbus Pasquest, 
found by Mr. W. H. White in the hair of rabbits. According to 
Mr. Banks, who determined the species, this is the first record of 
the occurrence of this mite in America. 

Two Hundred and Ninetieth Meeting, December 2, 1915. 

The 290th meeting of the Society was entertained by Mr. W. 
D. Hunter at the Saengerbund Hall, December 2, 1915. There 
were present Messrs. Abbott, Boving, Busck, Caudell, Craig- 
head, Crawford, Cushman, DeGryse, Ely, Fisher, Gahan, Greene, 
Heidemann, Heinrich, Hopkins, Hunter, Hutchison, Isely, 
Kewley, Knab, Mclndoo, Middleton, Pierce, Quaintance, Roh- 
wer, Rust, Sasscer, Schwartz, Shannon, Snyder, Townsend, 
Turner, Van Dine and Walton members, and A. I. Fabis, R. M. 
Garner, Max Kisliuk, Alden Speare, and K. H. Townsend visitors. 

The following officers were elected for the ensuing year: Presi- 
dent, Prof. Chas. R. Ely; First Vice-President, Mr. E. R. Sasscer; 

^ Published in full in Journ. Amer. Vet. Med. Assoc. 1915. 
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Second Vice-President, Mr. Frederick Knab; Recording Secretary, 
Mr. A. B. Gahan; Editor, Mr. J. C. Crawford; Corresponding 
Secretary-Treasurer, Mr. S. A. Rohwer; members of the Execu- 
tive Committee at Large, Mr. A. L. Quaintance, Mr. E. A. Schwarz 
and Mr. W. D. Hunter. 

For Vice-President of the Washington Academy of Sciences Mr. 
W, D. Hunter was renominated. 



Under the head of Program the following papers were pre- 
sented: 

NON-INTENTIONAL DISPERSAL OF MUSGOID SPECIES BY MAN, 
WITH PARTICULAR REFERENCE TO TACHINID SPECIES. 

By Charles H. T. Townsbnd, 
Bureau of Entomology^ U. S, Department of Agriculture, 

Setting out with the statement that we are considering only 
species which have access to ships lying in port in the coimtry of 
origin, either coming aboard by their own locomotion or being 
brought aboard by man in material for shipment, we find that just 
two sets of conditions are necessary for effective dispersal to new 
countries: 

(1) The conditions under which a given species normally breeds, 
or lives in either a quiescent or active state, must be maintained 
on 'shipboard in transit between the coimtry of origin and the 
country of introduction. 

(2) The same conditions must be at hand in the coimtry of 
introduction immediately upon arrival of the species, in order that 
it may estabUsh and maintain itself. 

The muscoid species whose maggots normally Uve in the dung 
of domestic animals are easily carried to all parts of the world 
where cattle and like animals are shipped. Such are Promusca 
domesticay Stomoxys caldtranSj Haemaiobia irritans, Musdna 
stabulans, Musca vomitoria and erythrocephalaj Ludlia caesar and 
sericaiay etc. Both sets of conditions are present in these cases. 

Contrasted with these are the cases of the screw-worm fly, 
Cochliomyia macellariaj whose maggots live in open sores of ani- 
mals and in fresh carcases; and Cynomya mortuorum, whose mag- 
gots infest older carcases. While the second set of conditions may 
be present quite commonly in these cases, the first is practically 
always lacking. Hence these species are not spread. The first 
is confined to America, and has never been turned up elsewhere. 
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The second is confined to Europe, and has apparently never 
reached America. Such cases may be multiplied. 

Just the opposite of the preceding are the cases of the parasitic 
muscoid species whose larvae live in caterpillars and other insect 
hosts, but whose pupae may remain for a short or long time dor- 
mant, according to temperature, in earth or other material com- 
monly shipped. The first set of conditions is present in these 
cases; but the second is lacking, since the natural hosts do not 
exist in the country of introduction. Even when such hosts do 
exist in number, establishment is no easy matter for the species to 
effect, unaided. And still again, even when intentionally aided 
by man, establishment is a very complicated and difficult matter, 
not at all easily effected. This has been well illustrated by the 
work of the U. S. Bureau of Entomology with muscoid parasites 
at the Gipsy Moth Laboratory in Massachusetts. Although the 
natural hosts, the gipsy and browntail caterpillars, existed in 
great quantity in the country of introduction, yet colonization of 
over 68,000 individuals of at least 16 foreign species of the para- 
sites had resulted up to the end of 1910 in the complete estab- 
lishment of only two species, Compsilura condnnata Meigen and 
Zygobothria nidicola Townsend, and that after many years of per- 
sistent effort, carried out with the utmost regard for securing 
the requisite conditions at the right season. It is significant 
that the first species has a much wider host-range than the others, 
except Exorista larvarum Linn, with whose establishment a closely 
similar American species has interfered; while the second species is • 
independent of alternate hosts, and fiiids practically no compe- 
tition inasmuch as it ig the only tachinid breeding in the hibernat- 
ing browntail caterpillars. 

I have repeatedly insisted that very few if any of the tachinid 
species hitherto announced as common to Europe and North 
America are in reality so. This is demonstrable in many cases 
by a comparative study of specimens. The reason, as above 
explained, is quite readily understood, once it is pointed out. 
To the cases of certain species, which appear to differ only in 
physiological characters, this reason lends emphasis. For ex- 
ample there is a species of Paraexorista in New England which 
Mr. W. R. Thompson was unable to separate on anatomic char- 
acters from the European Paraexorista cheloniae, yet he proved it 
a distinct species by the fact that it would not attack the browntail 
caterpillars, of which the European species is one of the most 
efficient parasites. In this connection, the fact must be empha- 
sized that the existence of a closely similar species in the country 
of introduction constitutes a bar to establishment, since the foreign 
species is often practically swallowed up by the native species 
through interbreeding, the issue apparently inheriting the physio- 
logical characters of the latter. 
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Again, there exist in western North America tachinid species 
which seem indistinguishable on external characters, both ana- 
tomic and colorational, from Em'opean species. Caiharosia calva 
Coq., of Idaho, can not be told from C, pygmaea Fall., of Europe. 
It does not occur in eastern North America so far as known. 
Cases of this class may be multiplied, but this will suffice as 
example. These species are evidently distinct from the European. 

The purpose of this communication is to state the principles in- 
volved in commercial dispersals, citing a few examples in illus- 
tration; and particularly to emphasize the danger of attempting 
to identify species outside their natural faunal limits. In mak- 
ing determinations, for example, of European species in the 
American fauna, the principles governing dispersal must be most 
seriously considered. 



HORISMOLOGY OF THE HYMENOPTEROUS WING. 

By S. a. Rohwer, Forest Entomology, and A. B. Gahan, Cereal and 

Forage Crop Insects, 

Bureau of Entomology, Washington, D. C, 

Introduction. 

Anyone who has attempted to do serious systematic work 
in the Hymenoptera cannot but have experienced difficulty in 
interpreting the meaning of certain authors in their description of 
.wing venation. The lack of a uniform system of nomenclature, 
has caused the application in many cases of several names to the 
same vein or cell, while in other instances the same name has 
been applied to two or more different parts of the wing. Unless 
an author has indicated the authority whom he proposes to fol- 
low in naming the parts of the wing or has otherwise explained his 
own system it often becomes a puzzle to be certain of his meaning. 

The difficulty experienced in such instances with the consequent 
loss of time entailed, has caused us to feel the need of a key to the 
synonymy of venational terms as well as a uniform set of names 
to be used in our own work. 

It is the intention, therefore, to here present in so far as pos- 
sible a complete and uniform nomenclature for the wing veins and 
wing cells of Hymenoptera, together with a synonymical index to 
wing nomenclature compiled from the works of the most promi- 
nent Hymenopterologists past and present. Figures illustrating 
all of the more striking types of venation found in the order are 
included. From a- study of these figures it will be possible, we 
hope, for the student to correctly apply the nomenclature to any 
wing in the order, and also by reference to the synonymic^il list 
to interpret the meaning of the terms used by others in the past. 



Digitized by VjOOQIC 



OP WASHINGTON, VOLUME XVIII, 1916 21 

In the nomenclature adopted in this work -no attention has 
been given to priority, although the intention has been to choose 
those names which have, by long usage, become most familiar, and 
to avoid, except where necessary or desirable, the proposal of new 
names. 

In the naming of the hind wings the same system has been fol- 
lowed as for the front wing, in so far as practicable with the ex- 
ception that to the name of each vein and cell the diminutives 
''ella" and ^'ellan" are added in order to distinguish the parts of 
the forewing from those of the hindwing and avoid the necessity 
of each time stating to which wing the reference is meant. 

The system of wing nomenclature proposed by Woodworth 
(1906) contains some interesting features but these cannot be 
considered to be of any special value to the taxonomists nor do 
they enable one to understand the terminology used by previous 
systematists. Woodworth^s paper can only be useful to the 
morphologist. 

Those who advocate the advantages of the Comstock-Needham 
system of terminology will no doubt regret that this system has 
not been used as the basic terminology here. We believe that this 
system possesses no appreciable advantages to the systematist 
while it does have certain disadvantages; first, that in the groups 
where the venation is much reduced the formula becomes long 
and cumbersome as well as meaningless (as in the Chalcids); 
second, the system is founded on insufficient investigation and fu- 
ture studies will necessitate repeated changes to agree with the 
facts. We believe it is much better for taxonomic work to des- 
ignate a given area by a given name and call it that regardless of 
its possible homologies or analogies. As a system of designating 
veins and cells for the morphologist the Comstock-Needham 
system possesses certain advantages, but as a terminology to be 
used in taxonomic work we do not believe it is desirable. 

Definition and Synonymy. 

In cases where a vein is divided into sections by an intersecting 
vein or veins these sections are called abscissae and in longitudinal 
veins are numbered from the base of the vein. 

The number of abscissae of a given vein may vary in different 
groups or even in the same group, their number being determined 
by the number of points of intersection, e.g., in figure 1 cubitus 
is divided into seven abscissae and in figure 2 into five. 

A. THE FOREWINGS WITH MANY VEINS. 

The nomenclature adopted for the forewing is, with a few modi- 
fications and additions, that used by Cresson which has been 
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quite generally followed by later Hymenopterists. The principal 
departiu-es from that system are in the introduction of the terms 
brachius, anal, intercalaris, intercosta and prenervulus, as names 
for veins and crossveins, changing the teYm transverse median 
nervure to nervulus and the use of the prefix *' inter'' instead of 
transverse for the cubital and radial crossveins. Cresson's 
second discoidal cell is changed to first brachial cell and his first 
apical cell to second brachial. 

The application in some cases of distinct names to the different 
sections of longitudinal nervures (e.g., the first longitudinal vein 
equals costa + stigma + metacarpus) may seem unwise at first 
sight to morphologists and even to systematists but we believe 
that for descriptive purposes it is desirable since it makes possible 
more exactness in descriptions. The terms intercalarial cell, 
prenervulus and interradius are new terms, all others having been 
used before in wing nomenclature and with the same meaning 
as used here except in the case of the brachius, and anal veins. 

Section I. — Cells. 
Costal cell. — I in all figures. 

The area between costa (or in some cases intercalaris) and 
subcosta, basad of stigma. In Chalastogastra often divided by 
intercosta; in Clistogastra occasionally wanting. 

Synonyms : Costal cell — Norton 1867, Shuckard, Cameron 1882, Marlatt 
1894, Fernald 1906^ Cockerell and Robbins 1910. Costal area— Kirhy. 
Area costalis — Dahlbom 1845. Cellule costale — Lacordaire 1834, de Ro- 
mand. Cellula costalis — Dahlbom 1845, Thomson. Costalzelle — Schmie- 
deknecht 1907, Kiefifer 1912. Costalcelle — Neilsen and Henriksen 1915. 
Areola costcdis — Haliday. Cellule brachiale — Lepeletier 1825, Andr^ 1879. 
Premier cellule brachiale — Lepeletier 1836. Areola brachialis — ^Andr6 
1879. Areola subbrachialis — Hartig. Areola submarginalis — Foerster 1877. 
Cellula inter cubitalis — Dahlbom. Intercostalfeld — Konow 1901. Areola 
mediastina — Nees. Schulterzelle — Mayr. C-\-Sci — Fernald 1906. C— 
Bradley 1908. ScM (= 1st costal), Sci (= 2nd costal) — Comstock and 
Needham 1898, MacGillivray 1906. Sc — (first costal) Comstock and 
Needham 1898. 

Intercalarial cell. — ^Fig. 1, X. 

The area between intercalaris and costa. Present only in 
Chalastogastra with generalized venation. 

Synonyms: C— Comstock and Needham 1898. 

Radial cell or cells. — II and supernumbers in all figures. 

The area bomided posteriorly by the radius and anteriorly by 
stigma, metacarpus or the margin of wing or a combination of 
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two or all of these. In Chalastogastra often divided by one or 
more cross-veins (interradii). Where there are more than one 
cell they are numbered from base of wing out. 

Synonyms: Radial cell — Shuckard, Norton 1867, Cameron 1882, Cres- 
son 1887, Marlatt 1894, Morley 1903, Fernald 1906. Radial areolet—MsbT- 
shall 1885. Radial cellule — Say 1825. Cellule radialis—AndT6 1879. 
Areola radialis — Haliday, Foerster 1877. Cellule radiale — Siaussure 1852, 
Jurine 1807, Lepeletier 1825, Lacordaire 1834, de Romand, Sichel, Ber- 
thoumieu 1904. Cellula radialis — Dahlbom 1845, Gravenhorst, Costa. 
Radialfeld — Konow 1901. Raddalzelle — ^Ratzeburg 1848, Hartig, Zaddach, 
Kohl 1896, Sz^ligeti 1904, Schmied^knecht 1907, Dalla Torre and Kieffer 
1910, Friese 1911, Enslin 1912, Kieffer 1912. Raddalcellar—NielBen and 
Henriksen 1915. Marginal cellule — Say 1825. Marginal cell — Norton 1867, 
Smith, Cresson 1887, Ashmead 1900, Cockerell and R<fbbins 1910. Areola 
marginalia — Latreille, Thomson. Margin Cell — SHuckard. Arwi costalis 
— Fallen. Costal area — Kirby. Apical cell — ^Morley 1903. /«ii2i(= first 
radial) Comstock and Needham 1898, MacGillivray 1906. 2d Ri - ( = 
second radial) Comstock and Needham 1898, MacGillivray 1906. R2 — 
(= third radial) Comstock and Needham 1898, MacGillivray 1906. MRi 
H-iJa— Fernald 1906, Bradley 1908. Cell Ilh + 2— (as in bees) Robertson 
1902 a, 1902 b, 1903 c. 

Appendiculate cell. — (Not illustrated.) 

The usually incomplete cell formed by the metacarpus or ante- 
rior margin of wing and a spurious branch or extension of radius 
beyond the end of the radial cell. Occurs in many groups but is 
seldom of taxonomic importance. 

Synonyms: Appendicular Cell — Cameron 1882. Areola appendicea — 
Hartig, Foerster 1877, Andr6 1879. Cellula appendicea — Costa. Cellule 
appendic6e—AndT6 1879. Anhangszelle — Kohl 1896, Konow 1901, Enslin 
1912. Vedhaengscelle — Nielsen and Henriksen 1915. Appendiculate cell — 
Marlatt 1894. 

Cubital cell or cells. — III and supernumbers in all figures when present. 

The area between the radius and <;ubitus, often divided by a 
number of crossveins in which case the cells are numbered from the 
base of the wing to the apex. In Ichneumonidae and certain 
other Clistogastra the first abscissa of cubitus is wanting and the 
first cubital is confluent with the first discoidal. In Ichneu- 
monidea and Cynipoidea the second cubital is greatly reduced in 
size and is termed areolet. 

Most writers have been consistent in designating this area and 
have nmnbered the cells from the base outward as can be seen from 
the following synonymy. In certain cases however authors have 
definitely named certain cells by an additional word or prefix; and 
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in these cases they are listed under the cell to which they definitely 
refer. 

Synonyms: Cubital cells — Ratzeburg 1848, Norton 1867, ^uckard, 
Cameron 1882, Marlatt 1894, Fernald 1906. Areola cuhitalis — Foerster 
1877, Andr6 1879. Cubital celluleS&y 1825. Cubital areoief— Marshall 
1885. Cellule cubitale — Dahlbom 1845, Jurine .1807, Lepeletier, Lacor- 
daire 1834, Wesmael, de Romand, Saussure 1852, Andr^ 1879, Sichel, Mor- 
ley .1903, Berthoumieu 1904. Cellula cubitalis — Costa. Cvhitalzelle — 
Hartig, Zaddach, Mayr, Kohl 1896, Sphmiedeknecht 1907, Friese 1911, 
Enslin 1912, Kieffer 1912, Konow 1901, Sz^pligeti 1904. Cubitalfeld—Konow 
1901. Cubitalcelle — Nielsen and Henriksen 1915. Submarginal cellule — 
Say 1825. Submarginal cells — Norton 1867, Cresson 1887, Sinith. Areola 
submarginalis — Latreille. Cellula submarginalis — Thomson. 

Sjrnonymy of the First cubital cell : Erste cubitalzelle — Dalla Torre and 
KiefFer 1910. Areola costalis — Dahlbom. Cellula cubitalis interna — 
Gravenhorst. Middle Areole — Kirby. Areola intermedia — Fallen. i2+ 
1st i2i— Fernald 1906, Bradley 1908. J?— Comstock and Needham 1898, 
MacGillivray 1906. 

Synonymy of the Second cubital cell: Areola intermedia — Dahlbom. 
Cellula intermedia — Gravenhorst. R& — Comstock and Needham 1898, 
MacGillivray 1906, Fernald 1906. ie4+5— Bradley 1908. Cell Ills— Rob- 
ertson 1902 a, 1902 b, 1903 a, 1903 c. 

Synonyms of the areolet : Areolet — Cresson 1887, Ashmead 1900, Morley 
1903. Areola — Gravenhorst, Schmiedeknecht 1907, Dalla Torre and 
Kieffer. 

Synonymy of the Third cubital cell: Areola terminalis — Dahlbom. 
Cellula externa — Gravenhorst. Dritte Cubitelzelle — Dalla Torre and Kief- 
fer 1910. i24— Comstock and Needham 1898, MacGillivray 1906, Fernald 
1906. iJs— Bradley 1908. Cell 7//4— Robertson 1902 a, 1902 b. 

Synonymy of the Fourth cubital cell : Apical areole — Kirby. Rz — Com- 
stock and Needham 1898, MacGillivray 1906, Fernald 1906. 

Median cell. — IV in all figures. 

The area basad of basal vein and between the subcosta (or 
costa) and medius. 

Synonyms: Median cell — Cresson 1887, Fernald 1906. Medial cell — 
Cockerell and Robbins 1910. First Tnedial cell — Norton 1867. Cellule 
mediane-^de Romand. Medialzelle — Schmiedeknecht 1907, Kieffer 1912, 
Konow 1901. Medialfeld — Konow 1901. Au^sere Mittelzelle — ^Mayr. Ex- 
terno medial cell — Shuckard. Exter no-median cell — Cresson 1887. Area 
costalis — Fallen, Dahlbom. Areola costalis — ^Andr^ 1879. Cellule costale — 
Andr^ 1879, Berthoumieu 1904. Subcostal cell — ^Marlatt 1894. Cellule 
sous-costale — Lacordaire. Humeral cell — Cameron 1882. First humeral 
cell — Ratzeburg 1848. Premi&re cellule humerale — Wesmael. Areola hu- 
meralis antica — Foerster 1877. Cellule humeralis externa — Gravenhorst. 
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First brachial cell — Norton 1867. Areola brachialis anterior — Nees. 
Deuxieme cellule brachiale-rliepeletier. Praebrachial areolet — ^Marshall 1885. 
Areola praebrachialis — Haliday. Intermediate area — K^rby. First ba^al 
cell— Morley 1913. ilf— Comstock and Needham 1898, Bradley 1908, Mac- 
Gillivray 1906. Cell 1st 77— Robertson 1904. 

Discoidal cells. — V and supernumbers in all figures where they occur. 

The area beyond basal and bounded anteriorly by the cubitus 
and posteriorly by discoideus and subdiscoideus, often divided 
by two cross-veins (recurrents) in which case the cells are num- 
bered from the base of the wing towards the apex. 

This area has been treated a number of different ways which 
has been the cause of some confusion. Many authors have in- 
cluded the first brachial as a discoidal and have excluded the 
third discoidal numbering the three cells either right or left from 
the first. 

Certain authors have treated the discoidal cells as is proposed 
in this paper. In the great majority of cases it is necessary, 
however, to list the synonymical terms under each cell. 

Synonjmas: Cellula discoidale — Dahlbom 1845. Discoidal cells — Norton 
1867. Areola discoidalis — ^Foerster 1877. Discoidalzellen — Schmiedeknecht 
1907. Discoidalcellar — Nielsen and Henriksen 1915. 

Synonymy of the First discoidal cell: First discoidal cell — Shuckard, 
Cameron 1882, Ashmead 1900, Cresson 1887, Fernald 1906, Cockerell and 
Robbins 1910. Discoidal cell — Smith. Erste discoidalzelle — Ratzeburg 
1848, Zaddach, Kohl 1896, Friese 1911. Cellule discoidale— Andr6 1879. 
Areola discoidalis prima — Foerster 1877, Andr6 1879. Cellula discoidalis 
prima — Costa. Discoidalzelle — ^Mayr, Konow 1901, Enslin 1912, Kieffer 
1912. Premiere cellule discoidale — Lepeletier 1825. Deuxieme cellule 
discoidale — de Romand. Cellula discoidalis interior — Gravenhorst. Cell- 
ule discoidale superieure externa — ^Wesmael. First discal cell — ^Marlatt 
1894. Areola exterior — Haliday. Areola praediscoidalis — Haliday. Prae- 
discoidal areolet — ^Marshall 1885. Areola costalis — Fallen. Cellula furcata 
— Thomson. Af 4 — Comstock and Needham 1898, MacGillivray 1906, Fer- 
nald 1906, Bradley 1908. Cell 2nd ZF— Robertson 1904. 

Synonymy of the Second discoidal cell : Second discoidal cell — Cameron 
1882, Banks 1912. Cellule discoidale 2— Andr^ 1879. Zweite Discoidalzelle 
—Zaddach, Kohl 1896, Friese 1911. Areola discoidalis secunda — Foerster 
1877, Andr^ 1879. Cellula discdida^is secunda — Costa. Cellule discoidale — 
Berthoumieu 1904. Cellula discoidalis^-Thomson. Second discal cell — 
Marlatt 1894. First discoidal cell— Moriey 1903. Third discoidal cell— 
Shuckard, Cresson 1887, Fernald 1906, Cockerell and Robbins 1910. Troi- 
sieme cellule discoidale — Lepeletier 1836, de Romand. Cellule discoidale 
inferievfl-e — Lepeletier 1825, Wesmael. Cellula discoidalis intermedia — 
Gravenhorst. Areola exterior — Haliday. Areola intermedia — Graven- 
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horst. Areola speciUaris — Dahlbom, Fallen. Medialzelle — Konow 1901. 
Istilfi— Comstock and Needham 1898, MacGillivray 1906, Femald 1906, 
Bradley 1908. Di8coidalzelle—8z6pligeii 1904. 

Synonymy of the Third discoidal cell : Third discoidal cell — Morley 1903. 
Areola discoidaHis tertia — Foerster 1877. Troisieme cellule discoidale — 
Dahlbom, Sichel. Quatrieme cellule discoidale — de Romand. Areola ex- 
terna media — Haliday. Premiere cellule du limbe — Lepeletier. Medial- 
zellen — Konow 1901. Erste Hinterzelle — Zaddach. Second apical cell — 
Shuckard, Cresson 1887, Femald 1906. First posterior cell — Cameron 1882, 
Marlatt 1894. Cellule posteriey$-es — Andr6 1879. Areola posterior prima — 
Andr6 1879. Cellula postica externa — Gravenhorst. Mi — Comstock and 
Needham 1898, MacGillivray 1906, Fernald 1906, Bradley 1908. 

Discocubital cell.— Fig. 5, V^ and III^ . 

The combination of the first cubital and first discoidal cells 
due to the loss wholly or in part of the first abscissa of cubitus. 
The usual condition in Ichneumonidae but also found in other 
groups e.g., Braconidae and Sphecoidea. 

Synonyms: Disco-cubital cell — Cresson 1887, Ashmead 1900. Cellula • 
discocvbitalis — Schmiedeknecht 1907. First cubital cell — ^Morley 1903 but 
in other works uses term discocubital. Discocuhitalzelle — Sz^pligeti 1905. 

Submedian cell. — VI, in all figures where it occurs. 
The area basad of nervulus and between medius and submedius. 

Synonyms: Submedian cell — Cresson 1887, Ashmead 1900, Fernald 1906, 
Cockerell and Robbins 1910. Erste Submedialzelle— -Kohl 1896. Sub- 
medialzelle — Schmiedeknecht 1907, Kieffer 1912. Area submediaiLis prima — 
Kohl 1896. Cellule sous-mediane — de Romand. Cellula submedialis [basal] 
— D&hlbom 1845. Median cell— C&meTon 1882, Marlatt 1894. Cellule 
mediane — Lacordaire 1834, Andr^ 1879, Berthoumieu 1904. Areola media — 
Andr^ 1879. Second median cell — Norton 1867. Intemo-medial cell — 
Shuckard, Cresson 1887. Inner e Mittelzelle — ^Mayr. Areola humeralis 
media interna^— Foerster. 1877. Areola humeralis media — ^Hartig. Cellula 
humeralis intermedia — Gravenhorst . Zweite humeralzelle — Ratzeburg 1848 . 
Deuxieme cellule humerale — ^Wesmael. Second brachial cell — Norton 1867. 
Troisieme cellule brachiale — Lepeletier. Brachialfeld — Konow 1901. Jira- 
chialcelle — Nielsen and Henriksen 1915. Pobrachial areolet — ^Marshall 1885. 
Second basal cell — Ashmead 1893, Morley 1903. Vofdere-mittelere Schulter- 
2eZic— S;5^pligeti 1904. Anal cell— Aahme&d 1900 (p. 66). Cw+Cwi— Mac- 
Gillivray 1906, Fernald 1906, Bradley 1908. Cu (first submedian)— Com- 
stock and Needham 1898. Cell F/— (first and submedian) Robertson 
1904. Cui (^second submedian) — Comstock and Needham 1898. Cell V — 
(second submedian) Robertson 1904. 
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Brachial cells. — VII and supernumbers in figures where they occur. . 

The area beyond the nervulus and bounded anteriorly by dis- 
coideus and subdiscoideus and posteriorly by brachius and the 
posterior margin of the wing. Usually separated by the antero- 
posterior part of discoideus, and numbered from the base of the 
wing. The brachial cells as defined in this paper have been vari- 
ously treated and it is necessary to list the synonyms separately. 
It appears no other writers have used the same definition as the 
one used here. 

First brachial cell. 

This cell has beet^commonly called second discoidal in America, 
but in Europe three writers, Thomson, Schmiedeknecht and Ber- 
thoumieu, have designated it as brachial. 

Synonyms: Second discoidal cell — Cresson 1887, Ashmead 1900, Morley 
1903, Fernald 1906, Coekerell and Robbins 1910. Cellule brachiale—Ber- 
thoumieu 1904. Zweite Discoidalzelle — Ratzeburg 1848, Sz^pligeti 1904. 
Deuxieme cellule discoidale swp^rieure — Lepeletier 1825. Area submedialis 
secunda — Kohl 1896. Cellula submedialis [outer] — Dahlbom 1845. Deux- 
ieme cellule discoidale — Lepeletier 1836. Zweite svJbmedialzelle — Kohl 1896. 
Areola discoidalis tertia — AndB6 1879. Cellula discoidalis tertia — Costa. 
Dritte Discoidalzelle — Zaddach. Cellule discoidale interne — ^Wesmael. 
Hintere-mittlere Schulterzelle — Sz^pligeti 1904. Hintere Discoidalzelle — 
Kiefifer 1912. Cellule sous-discoidale — de Romand. Third discal cell — 
Marlatt 1894. Cellula secunda brachialis — Thomson. Brachialzelle — 
Sz^pligeti 1905, Schmiedeknecht 1907. Cellule mediana [apical] — Lacor- 
daire 1834. Distale Submedianzelle — Kieffer 191p. Areola humeralis 
media externa — Foerster 1877. Cellula postica interna — Gravenhorst. 
Areola posterior — Haliday. Podiscoidal areolet — ^Marshall 1885, Haliday. 
Middle areole — Kirby. Analzelle — Konow 1901. Inner apical cell — Norton 
1867. ilf 8— Comstock and Needham 1898, MacGillivray 1906, Fernald 1906, 
Bradley 1908. Cell Fi— Robertson 1904. 

Second brachial cell. 

Synonyms: First apical cell — Shuckard, Cresson 1887, Fernald 1906. 
Outer apical cell — ^Norton 1867. Apical areole — Kirby. Cellule apicale — de 
Romand. Area terminalis — Dahlbom. Cellula discoidalis externa — Grav- 
enhorst. Cellule anale — ^Wesmael, Haliday. Cellula apicalis — Dahlbom 
1845. Anal cell — ^Marshall 1885, Morley 1903. Second posterior cell — 
Cameron 1882, Marlatt 1894. Areola posterior secunda — Andr6 1879. 
Deuxieme cellule du limbe — Lepeletier. Area specularis — Nees. Avssere 
Hinterzelle — Zaddach. BdMz — Comstock and Needham 1898, MacGil- 
livray 1906, Fernald 1906, Bradley 1908. 
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Anal cell or cells. — VIII and supernumbers in figures where they occur. 

The area immediately behind submedius and brachius and, in 
all Hymenoptera in which the anal vein is absent, bounded poste- 
riorly by the hind margin of the wing; in those Chalastogastra 
in which the anal vein is present it forms the posterior boundary 
of the cell. In those Chalastogastra in which the anal vein is 
present the anal cell is of considerable taxonomic value as it is 
either open and constricted basally, or with the interanal cross- 
vein present (fig. 1), or contracted and closed medially, or petio- 
late (fig. 2). This term has been used generally for the area as it 
occurs in Clistogastra while the closed anal cell of the Chalasto- 
gastra has been variously designated (in America usually as 
lanceolate cell), but inasmuch as it is impossible to determine 
whether the anal vein has faded out or has coalesced with sub- 
medius and brachius we prefer the above definition. 

Synonyms: Anal cell — Shuckard, Cresson 1887, Cockerell and Rob- 
bins 1910, Fernald 1906. Areola analis — Andr^ 1879. Anal area — Kirby. 
Cellvla analis — Costa, Dahlbom 1845. Cellule anale — Lacordaire 1834, de 
Romand, Berthoumieu 1904. Cellula humeralis interna — Gravenhorst. 
Cellule humerale — Wesmael. Area humeralis lanceolata — Foerster 1877. 
Hunter alf eld — Konow 1901, Enslin 1912. Humeralcelle — Nielsen and 
Henriksen 1915. H inter Schulterzelle — Sz^pligeti 1904. Lanceolate cell — 
Norton 1867, Cameron 1882, Marlatt 1894, Rohwer 1910. Cellule lanceolSe 
— Hartig, Andr6 1879. Lanzettformig^ Zelle — Zaddach, Konow 1901, 
Schmiedeknecht 1907, Enslin 1912. Lancetcelle — Nielson and Henriksen 
1915. Third basal cell — ^Morley 1903. Axillary areolet — ^Marshall 1885. 
IstA — (first anal, in Chalastogastra) Comstock and Needham 1898, Mac- 
Gillivray 1906. 2d A — (second anal, in Chalastogastra) Comstock and 
Needham 1898, MacGillivray 1906. SdA— (in Clistogastra) Fernald 1906, 
Bradley 1908. 

Posterior cell.— Figs. 1, 2, IX. 

The area posterior to the anal vein, when present, and bounded 
posteriorly by the hind margin of the wing. Present only in cer- 
tain Chalastogastra. 

Synon3rms : Cellula postica — Dahlbom . Area humeralis postica — Hartig, 
Foerster 1877. Analfeld— Konow 1901. 3dA— Comstock and Needham 
1898, MacGillivray 1906. 

Section II. — Veins. 

Costa.— Fig. 1, AX^B; figs. 2, 5, 6, 8, 9, 10, AB. 

The vein on the anterior margin of wing from base to stigma, 
in some wings enlarging somewhat before the stigma and this en- 
larged portion has been termed parastigma. In many Clisto- 
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gastra, costa and subcosta are combined, or nearly, and in these 
cases the combined veins are known as costa. Most authors have 
considered that the costa was the entire vein or the anterior mar- 
gin of the wing (costa + stigma + metacarpus). 

Synonyms of costa: Costa — ^Marshall 1885, Morley 1903,' MacGillivray 

1906. Co8talader—Sz6p\igeti 1904. Costalis—KieSei 1912. C— Comstock 
and MacGillivray 1898, MacGillivray 1906, Fernald 1906, Bradley 1908. 

Synonyms of costa + metacarpus : Costa — Latreille, Thomson, Cameron 
1882, Cresson 1887, Konow 1901, Morice 1903, Fernald 1906, Sohmiedeknecht 

1907, Enslin 1912. Costal veim—NoTion 1867, Marlatt 1894. Costal nervure 
— Kirby, SJiuckard, Cockerell and Robbins 1910. Nervure costal — Lacor- 
daire 1834, Andr6 1879, Berthoumieu 1904. Nervure costalis — Schenck, 
Fallen, Dahlbom, Haliday, Andr^ 1879. Costala'are — Nielsen and Hen- 
riksen. Costa marginalis — Mayr. Vena marginalis — ^Foerster 1877. Rad- 
ius — Jurine, Hartig, Saussure 1852. Radius superior — Lepeletier. Pre- 
mihre nervure humerale — ^Wesmael. Randader — Zaddach. Randnerv — Zad- 
dach. Randrippe — ^Mayr. La racine — Tosquinet 1896. Le cote — Saussure 
1852. 

Intercalaris.— Fig. 1, XX^. 

A longitudinal vein parallel with the anterior margin of the 
wing, occurring in the costal cell of some of the more generalized 
wings of Chalastogastra; lying between costa and subcosta with 
its basal end at the base of the wing and its apical end either on 
costa or subcosta or branched, one branch terminating on costa 
and the other on subcosta. 

Synomyms: Vena intercalaris — Foerster 1877. Nervus intercalaris — 
Andr^ 1879. Nervure intercalaire fourchue — Andr6 1879. Intercostalader — 
Konow 1901, Enslin 1912. Intercostalaare — Nielsen and Henriksen 1916. 
Nervus mediastinus — Thomson. Sc — Comstock and Needham 1898, Mac- 
Gillivray 1906. 

Intercosta.— Fig. 2, YY^. 

A cross-vein in some Chalastogastra dividing the costal cell, 
usually at about its apical fourth and having its anterior end on 
costa and its posterior end on subcosta. 

Synonyms: Intercostalnerv — Konow 1901. Intercostalquernerv — Enslin 
1912. Inter costaltvaeraare — Nielsen and Henriksen 1915. Transverse costal 
vein — Marlatt 1894. Vena transverso-submarginalis — Foerster 1877. Ner- 
vus transverso'hrachialis — Andr6 1879. 

Subcosta.— Figs. 1, 2, EGB; fig. 7, EHB; figs. 8, 9, EB; fig. 10, EE^. 

The first basal longitudinal vein from costa (when intercalaris 
is wanting) and parallel with it, extending from base of wing to 
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stigma. In some Clistogastra the subcosta is combined with the 
costa and is considered wanting, being termed costa, q. v. 

Synonyms: Subcosta— Kohl 1896, Konow 1901, Morice 1903, Fernald 
1906, Schmiedeknecht 1907, Enslin 1912. Subcostali8—I>a\\ti Torre and 
Kiefifer 1910, *Kiefifer 1912> Subcostal vctn— Marlatt 1894. Nervus sub- 
costalis — Nees, Haliday, Andr6 1879, Subcostal nervure — Cameron 1882, 
Cockerell and Robbins 1910. Nervure sous-costale — Lacordaire 1834, 
Andr6 1879. Subcostalaare — Nielsen and Henriksen 1915. Postcosta — 
Latreille, Thomson, Kohl 1896. Postcostal nervure — Kirby, ^huckard. 
Nervure post-costale — de Romand. Nervus postcostalis — ^Thomson. Vena 
postcostalis — Dahlbom 1842. Vena submarginalis — Foerster 1877. Nervus 
auxiliaris — Schenck, Fallen, Dahlbom. Costa scapularis — ^Mayr. Schul- 
terrippe — ^Mayr. Unter-randnerv — Zaddach. Cubitus — ^Jurine, Hartig, 
Say 1825, Saussure. Cubitus superieur — Lepeletier. Premihre nervure 
^wmeraZe— Wesmael. ^c+iJ+M— MacGillivray 1906, Fernald 1906, Brad- 
ley 1908. -R+M— Comstock-and Needham 1898 (fig. 48), MacGillivray 
1906. /?— Comstock and Needham 1898. 

Stigma.— Figs. 1, 2, 5, 6, 8, 9, 10, BC. 

The triangular, lanceolate or oval and greatly thickened por- 
tion of the vein on the anterior margin of the wing and located at 
or near the middle. 

Synonyms: Stigma — Gravenhorst, Sjay 1825, Shuckard, Wesmael, Dahl- 
bom, de Romand, Thomson, Nees, Norton 1867, Marshall 1885, Cresson 
1887, Kohl 1896, Ashmead 1900, Konow 1901, MacGillivray 1906, Fernald 
1906, Schmiedeknecht 1907, Friese 1911, Enslin 1912, Nielsen and Henrik- 
sen 1915. Apterostigma — ^Wheeler 1910, Carpus — Say 1825, Zaddach, 
Foerster 1877. Carpe — Lacordaire 1834. Punctum costale — Fallen. Rand- 
mal — Hartig, Sz^pligeti 1904. Le point — Jurine. Le point epais — Lepele- 
tier. Point epais — Saussure. Vingemaerke — Nielsen and Henriksen 1915. 
Ramus marginalis — Sz^pligeti 1904. Punctum — Say 1825. Pterostigma — 
Kohl 1896. FlUgelmal— Kohl 1896. 

Metacarpus.— Fig, 1, CRD; figs. 2, 5, 6, 8, 9, 10, CH^D. 
The vein on the anterior margin of wing beyond the stigma. 

Synonyms: Metacarpus — ^Marshall 1885, Morley 1903. Ramus post- 
marginalis— Sz6pligeti 1904. iJi— MacGillivray 1906, Fernal'd 1906. 

Radius.— Fig. 1,HLD; fig.2,HMHi; figs. 5, 6,9,HKH»; figs. 7, 8,HLH»; 
fig. 10, KH». 

The first apical longitudinal vein from metacarpus, usually 
originating from stigma, although in some Chalastogastra it origi- 
nates on subcosta and in all cases extending towards (sometimes 
attaining) apex of wing. 
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Synonyms: Ra&ius — Lepeletier 1825, Say 1825, Schenck, Dahlbom, 
Wesmael, Ratzeburg, Haliday, Cresson 1887, Marshall 1885, Ashmead 1900, 
Konow 1901, Morice 1903, Fernald 1906, Schmiedeknecht 1907, Enslin 1912. 
Radialia — ^Dalla Torre and Kiefifer 1910, Kieffer 1912. Vena radialis — Dahl- 
bom 1845, Hartig, Foerster 1877. Radial vein — Cameron 1882, Marlatt 
1894. Nervu8 radialis — ^Andr6 1879. Radial nervure — Shuckard. Nervure 
radiale — Lacordaire 1834, de Romand, Sichel, Andr6 1879. Radius inf^eur 
—Lepeletier 1836. Radialader—Sz6p\igeti 1904, Kohl 1896. Radialaare— 
Nielsen and Henriksen 1915. Nervua radialis — Berthoumieu 1904. Nervus 
marginalis — ^Thomson. Marginal vein — ^Norton 1867, Cresson 1887. Mar- 
ginal nervure — Cockerell and Robbins 1910. Suhradialader — Zaddach. 
Basis-radii — Used by Schmeideknecht 1907 for first abscissa. Section S of 
vein ///—Robertson 1903 b. 

laterradius, ii.— Fig. 1, QQi and RRi. 

A cross-vein, or veins, connecting radius and stigma or radius 
and metacarpus, and dividing the radial cell. Occur only in 
Chalastogastra and one or two small groups of Clistogastra. 

Synonyms; Vena transversa radialis — Foerster 1877. Nervi transverso- 
radialis — ^Andr6 1879. Nervure transversa radiale — Andr6 1879. Trans- 
verse radial — Cameron 1882, Marlatt 1894. Radialquernerv — Konow 1901, 
Schmiedeknecht 1907, Enslin 1912. Radialtaeraare — Nielsen and Hen- 
riksen 1915. Radialschneidnerv — Zaddach. Nervures recurrentea radiales 
— de Romand. Transverse marginal vein — Norton 1867. r — (first inter- 
radius) MacGillivray 1906. Ri — (second interradius) Comstock and 
Needham 1898, MacGillivray 1906. cv — (first interradius) Comstock and 
Needham 1898. 

Appendiculate. — (Not illustrated . ) 

The continuation of radius (or metacarpus?) from the posterior 
apical end of radial cell towards the end of the wing, forming the 
posterior boundary of the appendiculate cell. 

Synonyms: 'Appendice de la radial — Andr^ 1879. 

Cubitus.— Figs. l,2,6,GIGi;fig.5,KiNGi;figs.7,10,GKi G^fig.8,GIM'; 
fig. 9, GIK^Gi. 

The second apical longitudinal vein from the metacarpus and 
forming the posterior boundary of the cubital cells. In Clisto- 
gastra usually originating at basal vein (fig. 6, 8, 9, 10) and ex- 
tending to near apex of wing. In Chalastogastra usually originat- 
ing at subcosta (fig. 1, 2) and extending to near apex of wing. 
In those Clistogastra in which the first abscissa of cubitus is want- 
ing the cubitus has its basal end at first intercubitus or the posi- 
tion this vein would occupy if it were present. 
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Synonyms: Cubitus — Lepeletier 1825, Dahlbom, Wesmael, Zaddach, 
Ratzeburg 1848, Haliday, Marshall 1885, Ashmead 1900, Konow 1901, 
Morice 1903, Fernald 1906, Enslin 1912. Cubitalis—DMa, Torre 1910, 
Kiefifer 1912. Vena cubitaHs—DaMbom 1845, Hartig, Foerster 1877. 
Nervus cuhitalis — Andr€ 1879. Cubital vein — Cameron 1882, Cresson 1887, 
Marlatt 1894. Cubital nervure — Shuckard, Cockerell and Robbins 1910. 
Nervure cubitale — Lacordaire 1834, de Romand, Sichel, Andr6 1879. Cvhi- 
talaare — Nielsen and Henriksen 1915. Cubittts infirieur — Lepeletier 1836. 
Cubitalrippe — ^Mayr. Svbmarginal vein — Norton 1867. Vena svhmargin- 
alis — Thomson. 

Intercubiti.— Figs. 1, 2, 5, 6, 7, 8, 9, 10, KK^ LLS MM». 

The cross-veins connecting radius and cubitus, varying in num- 
ber from one to three and numbered from the base of the wing 
out. 

Synonyms: Transverso-cubitalis — Foerster 1877, Schmiedeknecht 1907, 
Kiefifer 1912. Nervure transverso-cubitale — Andr6 1879. Vena transverso- 
cubitalis — Dahlbom 1845. Venula transverso-cubitalis — Costa. Trans- 
verse cv>bitus — Cress(5n 1887. Transverse cubital — Cameron 1882, Marlatt 
1894, Fernald 1906. Transversa cubital nervure — Shuckard, Cockerell and 
Robbins 1910. Nervus transverso cubitalis — Andr^ 1879. Cubitalquernerv — 
Konow 1901, Schmiedeknecht 1907, Enslin 1912. Cubitalquerader — Kohl 
1896, Sz^pligeti 1904, Friese 1911. Cubitaltvaeraare — Nielsen and Henrik- 
sen 1915. Cubital nerves — ^Morice 1903. Intercubital nervure — Marshall 
1885. Cubitalscheidnerv — Zaddach. Transverse svbmarginal nervures — 
Norton 1867. Nervures recurrents cubitalis — de Romand. Nervi trans- 
versi — Fall6,n. Nervus connectus — Dahlbom. Querrippe — Mayr. Radio- 
medial cross-veiw — (first intercubitus) MacGillivray 1906. Fifth branch of 
radius — (second intercubitus) MacGillivray 1906. Fourth branch of radius 
— (third intercubitus) MacGillivray 1906. r-m — (first intercubitus) Com- 
stock and Needham 1898, Robertson 1902 b, 1903 a, c, l^acGillivray 1906. 
r-m-\-Rs — (first intercubitus) Fernald 1906, Bradley 1908. R^ — (second 
intercubitus) Comstock and Needham 1898, MacGillivray 1906, Fernald 
1906, Bradley 1908. Ri — (third intercubitus) Comstock .and Needham 
1898, MacGillivray 1906, Fernald 1906, Bradley 1908. Vein ///fi— (second 
intercubitus) Robertson 1902 a, 1902 b, 1903 a. Vein J//*— (third inter- 
cubitus) Robertson 1903 b. 

Medius.— Figs. 1, 2, 5, 6, 7, 8, FG^ fig. 9, FG; fig. 10, FF^. 

The first basal longitudinal vein which diverges from the ante- 
rior margin of the wing; arising at the base of the wing or from 
subcosta near its base and forming the posterior boundary of the 
median cell and terminating at the basal vein. But few authors 
have considered that medius terminated at basal, many have ex- 
tended it to include the basal portion of discoideus, while some 
have added to it subdiscoideus. 
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Synonyms of Medius: Nervus medius — ^Andr6 1879 (in text but not fig.)- 
Medialis — Kiejffer 1912. Median — Fernald 1906. Medialader — Friese 1911. 
Externo medial nervure — Cockerell and Robbins 1910. Cu+m — Mac- 
Gillivray 1906, Fernald 1906. Cw+Owi— Bradley 1908. Cw— Comstock 
and Needham 1898. 

Synonyms of medius plus base of discoideus: Vena media — Hartig. 
Median vein — Cameron 1882, Marlatt 1894, Morley 1903. Mediana — 
Dalla Torre and Kieffer 1910. Nervure mediane — Lacordaire 1834, Andr6 
1879. Medialnerv — Schmiedeknecht 1907. Vena externo-medialis — Dahl- 
bom 1845. Exter no-median vein — Cresson 1887. Externo^median nervure — 
Shuckard, Kirby. Nervure externo-mediane — de Romand. Deuxihme ner- 
vure humerale — ^Wesmael. Nervus inter nus — Latreille. Nervure brachiale 
— ^Jurine. Nervus anterior — Haliday. Costa media — Mayr. Mittelrippe — 
Mayr. Premikre nervure intermSdiaire — Lepeletier. Praebrachialis — Hali- 
day. Praehrachial nervure — Marshall 1885. Nervus suhmedialis — Schenck. 
Cubitus — Thomson, Schmiedeknecht 1907 for Ichneumonidae and Braco- 
nidae. Nervus cubitalis — Thomson. Nervus radians — Dahlbom. 

Synonyms of medius plus discoideus (part) plus subdiscoideus : Vena 
media — Foerster 1877. Medius — Konow 1901, Enslin 1912. Medialaare — 
Nielsen and Henriksen 1915. 

Discoideus.— Fig. 1, J^TIiPS; fig. 2, Ja^US figs. 5, 6, 8, OT^S; fig. 7, JiP»; 
fig. 9, GTIiPS; fig. 10, FiPS. 

Usually the continuation of medius beyond the basal to the end. 
of the first discoidal cell where it becomes transverse and extends 
to the posterior margin of the wing. Exceptions are found in figs. 
7 and 9 which will be best understood by reference to these 
figures. This transverse portion has often been .^called a cross- 
vein and has been named (2nd transverse median — Cameron 1882; 
Areal nerv — Konow 1901; etc.), while the basal section has been 
designated as nervure parallele by Wesmael and others. As used 
here the term was first restricted by Fernald 1906. 

Synonyms of discoideus: Discoidal vein — Fernald 1906. Discoidal 
nervure — Cockerell and Robbins 1910. Discoidalis — Kieffer 1912. 

Synonyms of first portion of discoideus: Nervure parallele — Wesmael. 
Nervus analis — Haliday. Nervure discoidale — de Romand. Discoidalnerv 
— Zaddach. Subdiscoidal nervure — Shuckard. 

Subdiscoideus.— Figs. 1, 2, 5, 8, PNipi; figs. 6, 9, 10, PP^. 

The third apical longitudinal vein from metacarpus extending 
from the transverse section of discoideus towards the apical mar- 
gin of the wing and forming the posterior boundary of the second 
and following discoidal cells, usually subparallel with cubitus. 
In fig. 7 the apical part of discoideus may be homologous with 
subdiscoideus, the transverse part of discoideus being wanting. 
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Synonyms: Subdiscoidal vein — Cresson 1887, Ashmead 1900, Fernald 
1906. Subdiscoidal nervure — Shuckard. Svhdiscoidal vein — ^Marlatt 1894. 
Diacoidal vein — Norton 1867. NervusparMeltts — Ratzeburg 1848, Sz^ligeti 
1904, Schmiedeknecht 1907. Parallelnerv — Schmiedeknecht 1907. Paral- 
lader — Sz6pligeti 1904. Nervure parallele — ^Wesmael. Nervus posterior — 
Andr^ 1879. Vena discoidalis — Dahlbom 1845. Anal nervure — ^Marshall 
1885, Morley 1903. AwaKs— Kieflfer 1912. Nervus anah's— Haliday. 
Medial cross-vein — MacGillivray 1906. Nervii spurii — Schmiedeknecht 
1907 for second abscissa in Ichneumonidae. m — Femald 1906. Vein m — 
Robertson 1903 b. 

Basal.— Figs. 1, 2, 5, 6, 7, 8, JJ^; fig. 9, BG; fig. 10, JiF^ 

A transverse or oblique cross-vein at or about the middle of the 
wing, forming the apical boundary of the median cell and usually 
with its anterior end on subcosta (figs. 2, 5, 6, 7, 8, 9, 10) or 
rarely on cubitus (fig. 1), and always when present with its poste- 
rior end at end of medius. 

Synonyms : Basal vein — Cameron 1882, Cresson 1887, Marlatt 1894, Ash- 
mead 1900, Fernald 1906, Cockerel! and Robbins 1910, Enslin 1912. Vena 
basal — ^Hartig, Foerster 1877. Basalis — Dalla Torre and Kieffer 1910, 
Kieflfer 1912. Basalnerv — Schmiedeknecht 1907. Basalaare — Nielsen and 
Henriksen 1915. Nervure basale — Berthoumieu 1904. Costa basalis — 
Mayr. Vena transverso-medialis — Dahlbom 1845. Discoidalnerv — Konow 
1901, Enslin 1912. Discoidal nerve — ^Morice 1903. Discoidalaare — Nielsen 
and Henriksen 1915. Nervus margino-discoidalis — ^Andr^ 1879. Po- 
brachial transverse nervure — ^Marshall 1885. Medialquerader — Friese 1911. 
Nervus brachialis — Haliday. Grundader — Sz6pligeti 1904. Grundrippe — 
Mayr. Ast de Middelrippe — ^Mayr. m-cu — Comstock and Needham 1898, 
fig. 38. Vein o— Robertson 1902 b, 1903 b, 1903 c, 1904. 

Recurrents.— Figs. 1, 2, 5, 6, 8, 9, 11^ and (or) NN^. 

Cross-vein or veins separating the discoidal cells, having their 
anterior end on cubitus and the posterior end of the first on dis- 
coideus and the posterior end of the second on subdiscoideus. In 
some groups the first recurrent curves outward and forms with 
the basal abscissa of cubitus, the discocubitus,q. v. (fig. 5, l^K^). 

Synonyms: Nervures recurrentes (or recurrent veins or nerves) — Jurine, 
Lepeletier, Say 1825, Wesmael, Schenck, Dahlbom, Hartig, Nees, Thom- 
son, Haliday, Andr6 1879, Ratzeburg 1848, Cameron 1882, Marshall 1885, 
Cresson 1887, Marlatt 1894, Ashmead 1900, Morley 1903, Berthoumieu 1904, 
Fernald 1906, Norton 1867, Cockerell and Robbins 1910. Nervus recurrens — 
Sz6pligeti 1904, Schmiedeknecht 1907. Nervures recurrentes-discoidalis — de 
Romand. Recur rente ordinaire — (second recurrent) Berthomnieu 1904. 
Venae transverso-discoidalis — Dahlbom 1845. Venulae transverso-discoi- 
dalis — Costa. Transverso-discoidalis—^Kohl 1896, Sz^pligeti 1904, Kieffer 
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1912. Transverse discoidal nervures — Norton 1867. Interior discoidal 
nervure — (first recurrent) Marshall 1885. Discoidalquernerv — Schmiedek- 
necht 1907. Discoidalquerader — Kohl 1896, Friese 1911. Medial nervs — 
Morice 1903. Medialnerv — Konow 1901, Enslin 1912. Anastomoses medii- 
aloe — Latreille. Tilbagelbeude aarer — Nielsen and Henriksen 1915. Ruck- 
laufender — Sz6pligeti 1904, Schmiedeknecht 1907. RUcklaufendadern — 
Hartig. Rucklaufende — Enslin 1912. Ms^.4 — (First recurrent) Fernald 
1906, Bradley 1908, MacGillivary 1906. Mj— (second recurrent) Fernald 
1906. Vein /Fs— (first recurrent) Robertson 1902 a, 1902 b, 1904. Vein 
IVi — (second recurrent) Robertson 1902 a, 1903 b. 

Discocubitus.— Fig. 5, I^Ri. 

The vein formed by the union of the first recurrent with cubitus 
when the first abscissa of cubitus is absent or obsolete, and extend- 
ing usually in a curve from discoideus to the first intercubitus. 
This vein normally occurs in Ichneumonidae and rarely in other 
groups. 

Synonyms: Disco-cubital — Ashmead 1900. Discocubitalader — Sz^pligeti 
1905. Nervus discocubitalis — Schmiedeknecht 1907. Cubito-discoidal — 
Cresson 1887. Cubitus internal — Morley 1903. 

Ramulus. — (Not illustrated.) 

The stub of the first abscissa of cubitus projecting from the 
discocubital vein into the discocubital cell of certain Hymenop- 
tera in which the basal portion of cubitus is effaced. 

Synonyms: Ramulus — ^Morley 1903. Ramullus — Schmiedeknecht 1907. 
Nervus dmtiens^-Ratzeburg 1848. Abbreviated cubital vein — Cresson 1887. 
Stump of a vein — Cresson 1887. 

Submedius.— Fig. 1, UWT^; figs. 2, 5, 6, 8, 9, 10, VTK 

The second basal longitudinal vein which diverges from the 
anterior margin of the wing, originating at the base of the wing and 
forming the posterior boundary of the submedian cell, being 
subparallel with medius and terminating at nervulus. But very 
few authors have separated submedius from brachius. 

Synonyms of submedius: l8tA+2dA+ 3d A— Fernald 1906. lst-\-2d 
+5dA+C2*2-f-^8«+^rf+5dA— Bradley 1908. 1st A— Comstock and Need- 
ham 1898, fig. 38. 

Synonyms of submedius -[- brachius: Nervure sows-wcdiane^— Lacordaire 
1834. Submedian vein — Cresson 1887. Submedialis — Kieffer 1912. Sub- 
medialader — Kohl 1896. Bra^hium — Schmiedeknecht 1907. Brachius — 
Enslin 1912. Nervus brachialis — Thompson. Brachialnerv — Schmiedek- 
necht 1907. Brachialaare — Nielsen and Henriksen 1915. Nervure anale — 
de Romand. Anal nervure — ^Kirby, Shuckard. Vena analis — Dahlbom 
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1845. Nervus analis — Schenck, Dahlbom. Anal vein — ^Marlatt 1894, Fer- 
nald 1906. Analader — Friese 1911. Analnerv — Schmiedeknecht 1907. 
Vena postica — Hartig, Foerster 1877, Kohl 1896. Nervus posterior — Hali- 
day. Hinterader — Foerster 1877. Pobrachialis — Haliday. Pohrachial 
nervure — Marshall 1885. Innenrippe — ^Mayr. Costa internomedia — ^Mayr. 
Seconds nervure intermediaire — Lepeletier. Troisieme nervure humerale — 
WeSmael. 

Brachius.— Fig. 1, T^U'S; fig. 2, TW^U^; figs. 5, 6, 8, 9, 10, T^JK 

The continuation of submedius from nervulus to end of vein 
which is usually at or near the margin of the wing, and forming 
the posterior boundary of the first brachial cell. Apparently no 
writers have so divided submedius. 

Synonyms: M34.4+Cwi+2+is<A4-^rfA+5(iA— Fernald 1906. 

Nervulus.— Figs. 1, 2, 9, 10, TTS' figs. 5, 6, 7, 8, Z^TK 

The cross-vein connecting medius and submedius and forming 
the apical boundary of the submedian cell; in some Chalasto- 
gastra there is a more or less spurious cross-vein basad of 
nervulus which divides the submedian cell into two cells an'd 
which has been termed the prenervulus q. v. 

synonyms : Aren;wiws — Sz^pligeti 1904, Schmiedeknecht 1907, Kiefiferl912. 
Transverse median— Cresson 1887, Ashmead 1900, Fernald 1906. Trans- 
verso-medial nervure — Shuckard, Cockerell and Robbins 1910. Nervure 
transverso ordinaire — Tosquinet 1896, Berthoumieu 1904. First transverse 
median — Cameron 1882, Marlatt 1894. Nervus medio-discoidalis — Andre 
1879. Vena transverso-suhmedialis 1^ — Dahlbom 1845. Nervure medio- 
discoidale — Andr6 1879. Vena transverso-humeralis — Foerfeter 1877. Ner- 
vus brachialis — Haliday. Nervus connectens — Dahlbom. Nervus trans- 
versus ordinarius — Thomson. Arealaare — Nielsen and Henriksen 1915. 
Erste areal nerv—Konow 1901. Erste arealquernerv — Enslin 1912. Areal 
nerve — ^Morice 1903. First inner apical nervure — Norton 1867. Pohrachial 
transverse-nervure — ^Marshall 1885. Innere Ast der Mittelrippe — Mayr. 
M4+CW1— MacGillivray 1906, Bradley 1908. M4+CW— Fernald 1906. 
Cwi— Comstock and Needham 1898, fig. 38, 48. Vein F2— Robertson 1903 b, 
1903 c, 1904. 

Prenervulus. — (Not illustrated.) 

A more or less spurious cross- vein occurring in the submedian 
cell of some Chalastogastra, usually near its middle, which has 
its anterior end on medius and rarely is long enough to touch 
submedius. 

Synonyms: Brachialnerv — Konow 1901. Brachialquernerv — Enslin 1912. 
Vena transverso-suhhumeralis — Foerster 1877. Cuz — Comstock and Need- 
ham 1898, Robertson 1904. 
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Anal.— Fig. 1, UWiU'; fig. 2, WW^. 

The third basal longitudinal vein which diverges from the ante- 
rior margin of the wing, originating either at the base of the wing 
or on submedius and joining submedius again beyond nervulus. 
Found only in some Chalastogastra. In some wings there is a 
free basal portion of the anal vein which is not connected to sub- 
medius and in such cases it can be assumed that the anal has co- 
alesced medially with submedius and a portion of the base has 
become obsolete. In a selected series of sawfly wings it is pos- 
sible to produce evidence that when the anal vein is absent it has 
united with submedius, but in other sawfly wings the evidence is 
quite otherwise and it would be more plausible to assume that the 
anal vein has been entirely lost. 

Synonyms: Humerus — Thomson, Konow 1901, Morice 1903, Schmiede- 
knecht 1907, Enslin 1912. Nervus humeralis — Thomson. Humeralaare-^ 
Nielsen and Henriksen 1915. Vena accesoria — Foerster 1877. Nervus 
accessorius — Andr6 1879. Accessory vein — Cameron 1882, Marlatt 1894. 
Begeitader — Foerster (teste Andr6 1879). SdA — Comstock and Needham 
1898, fig. 38. 

Interanal.— Fig. 1, WW^ 

A cross-vein occurring in the anal cell of Chalastogastra, its 
anterior end on submedius and its posterior end on the anal vein. 
In some Braconidae represented by one, or in some cases two, 
stubs projecting from submedius into the anal area, fig. 6. 

Synonyms: Transverse lanceolate vein — ^Marlatt 1894. Nervus trans- 
verso-lanceolSe — Andr6 1879. Vena transverso accessoria — Foerster 1877. 
Axillary transverse nervure — Marshall 1885. Humeralnerv — Ko^ow 1901. 
Humeralquernerv — Etislin 1912. Cross-vein of the lanceolate cell — Norton 
1867. Quernerv der lanzettf arming Zelle — Ebslito 1912. MA — Comstock 
and Needham 1898, fig. 38. 

B. HIND WINGS WITH MANY VEINS. 

Until comparatively recently systematists have paid but little 
attention to the veins and cells of the hind wing and in most cases 
they have given no key to their terminology. The few authors who 
have given keys to their 'terminology of the hind wing have at- 
tempted to analogize the veins and cells with those of the fore wing 
and have made it necessary to repeatedly use the phrase "of the 
hind wing" which unfortunately has in a number of cases been 
omitted leaving the reader in doubt. It is, with the hope of 
avoiding such uncertainty and the burdensome phrase "of the 
hind wing," that we have added the diminutives "ella" and 
"ellan" to the veins and cells, respectively, of the hind wing. In 
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using the same names (in a modified form) for the veins and cells 
of the hind wing as for those of the fore wing we have had in mind 
more the idea of confonnity to previous nomenclature and the 
avoidance of the introduction of new tenns than the tracing of 
analogies between the two wings. If analogy exists between the 
fore and hind wings it is not always traceable, at least with our 
present knowledge of wing morphology, and from a taxonomie 
standpoint is not of any great importance as the taxonomist is 
primarily concerned with a definite name for a definite thing. 

. Section /. — Cells, 

Gostellan Cell. — XI in all figures where it occurs. 

The area between subcostella and costella or between sub- 
costella and the anterior margin of wing. 

Synonjnms: Costal ceZi— Cameron 1882, Morley 1903, Fernald 1906. 
Costal areolet — Marshall 1885. Cellule costale — Berthoumieu 1904. Costal- 
celle — Nielsen and Henriksen 1915. Areola hrachialis — Andr^ 1879. C — 
MacGillivray 1906. C + /Sc + iScJ—Fernald 1906. 

Radiellan Cell. — XII in all figures where it occurs. 

The anterior apical cell boimded posteriorly by radiella and 
anteriorly by stigmella and metacarpella or the. anterior margin 
of wing. Occasionally in Braconidae (fig. 3)— divided by a 
cross-vein (interradiella). 

Synonyms: Radial cell — Ashmead 1900, Fernald 1906, Cameron 1882. 
Radial areolet — Marshall 1885. Cellule radiate — Berthoumieu 1904. Mar- 
ginal cell — Ashmead 1900. Radialzelle — Enslin 1912. Radialcelle — Nielsen 
and Henriksen 1915. Ri + /^j—MacGillivray 1906, Fernald 1906. 

Appendiculatellan cell. — Not illustrated. 

The usually incomplete area formed between the anterior mar- 
gin of wing and a spurious branch or extension of radiella beyond 
the closed apical end of radiellan. Occurs rarely in Chalasto- 
gastra. 

Synonyms: Appendicular cell — Cameron 1882. Anhangszelle — Enslin 
1912. 

Mediellan cell. — XIII, in all figures where il occurs. 

The middle basal cell, bounded anteriorly by subcostella, 
posteriorly by mediella and apically by basella (figs. 1, 2, 3, 4 and 
6), or when basella is wanting it extends to intercubitella (figs. 5 
and 8), and both radiella and cubitella form part of its boimdaries. 

Synonyms: Median cell — Ashmead 1900, Morley 190©, Fernald 1906. 
First basal cell — Ashmead 1893. Cellule brachiale — Berthoumieu 1904. 
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Praehrachial areolet — Marshall 1885. Praebrachialzelle — Schmiedeknecht 
1907. Areola costaHs—Andr^ 1879. M— MacGillivray— 1906, Fernald 1906. 

Gubitellan cell or cells. — XIV and supernumbers in all figures where it 
occurs. 

The area between radiella and cubitella and bounded basally 
by basella, or, when basellais wanting (figs. 5, 11), by intcrcubi- 
tella. When basella is present the area may be divided by one or 
two cross-veins (intereubitellae) forming two or three cubitellan 
cells which are numbered from the base outward (figs. 1, 2, 3). 

Synonyms: Cubital cell— Ca.meron 1882, Morley 1903, Fernald 1906. 
Cvhital areolet — ^Marshall 1885. Cellule cubitale — Berthoumieu 1904. Ober 
Mittelzelle-— Schmiedeknecht 1907, Enslin 1912. [Upper] Midtcelkr—Niel- 
sen and Henriksen 1915. R-^-Rs — (first cubitellan) MacGillivray 1906. 
R4, — (second cubitellan) MacGillivray 1906. Rs — (third cubitellan) Mac- 
Gillivray 1906. R+R^.4^6—(in wasps) Fernald 1906. 

Submediellan Cell. — ^XV in all figures where it occurs. 
The area between mediella and submediella basad of nervellus. 

Synonyms: Submedian cell — Ashmead 1900, Fernald 1906. Brachial- 
celle — Nielsen and Henriksen 1915. Pobra^hialzelle — Schmiedeknecht 1907. 
Pobrachial areolet — ^Marshall 1885. Basal cell — ^Morley 1903. First dis- 
coidal ceZi— Cameron 1882. Mj+Cwi— MacGillivray 1906. Mz+Cu+Cui 
—Fernald 1906. 

Discoidellan cell or cells. — XVI and supernumbers in figures where 
they occur. 

The area between cubitella and discoidella. In some Chalasto- 
gastra it is divided by a cross-vein (recurrentella) forming two 
cells which are numbered from the base of the wing outward. 

Synonyms: First discoidal cell — ^Morley 1903, Fernald 1906. Second 
discoidal cell — (First) Cameron 1882. First posterior cell — (Second) Cam- 
eron 1882. Cellule posterieure — Berthoumieu 1904. [Unterst] Mittelzelle — 
Schmiedeknecht 1907, Enslin 1912. [Lower] Midtceller — Nielsen and Hen- 
riksen 1915. M4+ls<M2— (first discoidellan) MacGillivray 1906. Mi— 
(second discoidellan) MacGillivray 1906. M^-{-lstM2-\-Mi — (wasps) 
Fernald 1906. 

Anellan cell. — XYJI in all figures where it occurs. 

The area immediately behind submediella and brachiella and in 
all wings in which anella is wanting, boimded posteriorly by the 
hind margin of the wing: in those Chalastogastra in which 
anella is present it forms the posterior boimdary of the cell. 
Occasionally divided by the interanella cross-vein (fig. 6). 
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Synonyms: Anal cell — Morley 1903. Anal areolei — ^Marshall 1885. 
Areola analis — Andr6 1879. Cellule anale — Berthoumieu 1904. Lanzett- 
formige zelle — Enslin 1912. Lancetcelle — Nielsen and Henriksen 1915. 
Humeralfeld — Enslin 1912. Humeralcelle — Nielsen and Henriksen 1915. 
/s<A— MacGillivray 1906. 

Brachiellan cell. — XVIII, in figures in which it occurs. 
The area between discoidella and braehiella. 

Synonyms: Second posterior cell — Cameron 1882. Second discoidal cell 
— Femald 1906, Morley 1903. i^dMj— MacGillivray 1906, Fernald 1906. 

Postellan cell or cells.— Figs. 1, 2, XIX. 

The area behind anella; usually divided by a longitudinal vein 
(axilius) forming two open cells. 

Synonyms: Anal cell — Cameron 1882. MA — (first postellan) Mac- 
Gillivray 1906. 5dA— (second postellan) MacGillivray 1906. 

Section II. — Veins, 
Costella.— Fig. 1, 2, 8, 10, ab; fig. 9, ad. 

The vein on the anterior margin of the wing between the wing 
base and the stigmella or before any veins branch from it. 

Synonyms: Costa— Morice 1903, MacGillivray 1906, Fernald 1906, Enslin 
1912. Costal vein — Cameron 1882. Costal nervure — ^Marshall 1885. Costal- 
aare— Nielsen arid Henriksen 1915. C— MacGillivray 1906, Fernald 1906. 

Stigmella.— Fig. 2, be. 

The triangular, lanceolate or oval thickened portion of the vein 
on the anterior margin of the wing located at or near the middle; 
usually absent but occurring in some groups, often as a secondary 
sexual character. 

Synonyms: Stigma — Ashmead 1900, and some other authors. 

Metacarpella.— Figs. 1, 3, 5, 6, 8, bd; fig. 2, ch'd. 

The vein along anterior margin of wing beyond stigmella or if 
stigmella is wanting beyond costella. 

Synonyms: Metacarpus — Marshall 1885. Ri — Fernald 1906. 

Subcostella.— Figs. 1, 8, eb; fig. 2, ejb; fig. 3, ahb, fig. 5, ab; figs. 6, 4, ajb. 

The second, or when costella is wanting first, vein from the 
anterior margin of wing; extending from base to stigmella, or if 
stigmella is wanting then to the point where it joins the anterior 
margin of wing. 
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Synonyms— /Subcos^a—Morice 1903, Fernald 1906, Enslin 1912. Sub- 
costal vein — Cameron 1882. Subcostal nervure — ^Marshall 1885. Subcos- 
talaare — Nielsen and Henriksen 1915. Cubitalnerv — Schmiedeknecht 1907. 
Anterior vein— Morley 1903. R+M— Fernald 1906. 

Radiella.— Fig. 1, hkd; fig. 2, hkh^; fig. 3, hkqihi; fig. 5, hkh'; figs. 6, 4, 
hhJ;fig. 8, hk. 

The apical longitudinal vein which originates near the middle of 
the anterior margin of the wing and extends to near the apex. In 
the apical portion of the wing it is the first vein from the anterior 
margin. 

Synonyms : i^adiws— Marshall 1885, Morice 1903, Fernald 1906, Schmiede- 
knecht 1907, Enslin 1912. Radial vein — ^Morley 1903. Nervus radialis — 
Andr6 1879. Radialaare — Nielsen and Henriksen 1915. Abscissula (in 
Ichneumonidae) — Schmiedeknecht 1907. Rs+M — MacGillivray 1906. 

Mediella.— Figs. 1, 2, 3, 6, 7, f JS figs. 5, 8, fg; fig. 4, ftg. 

That portion of the third, or second when costella is wanting, 
longitudinal vein from the anterior margin of the wing basad of 
basella or, if basella is wanting (figs. 5, 8), basad of origin of 
cubitella. 

Synonyms: Median vein — Ashmead 1900, Fernald 1906. Middle vein — 
Ashmead 1900. Mittelader—Sz6p\igeti 1905. Medialaare — Nielsen and 
Henriksen 1915. Praebrachial nervure — Marshall 1885. Brachialnerv — 
Schmiedeknecht 1907. Cw— MacGillivray 1906, Fernald 1906. 

Cubitella.— Figs. 1, 2, gik^g^; fig. 3, j'k'g^; fig. 5, gk^gi; figs. 6, 4, gg'; 
fig.8,gk'. 

The second (from anterior margin) longitudinal vein in the 
apical part of the wing, originating either at the basal or from 
mediella in close proximity to nervellus. 

Synonyms: Cubitus — ^Marshall 1885, Ashmead 1898, etc., Morice 1903, 
Fernald 1906, Enslin. Cubitalaare — Nielsen and Henriksen 1915. 

Intercubitella.— Figs, 1, 2, 3, 5, 8, kk^. 

A cross-vein between radiella and cubitella. In most wings 
there is only one intercubitella but in certain Chalastogastra two 
or three are present. 

Synonyms: Transverse cubital — Cameron 1882. Cubital nerves — ^Morice 
1903. Cubitalquernerven — Enslin 1912. Nervus recurrens — Schmiede- 
knecht 1907 (Ichneumonidae). Nervus transverso-discoidalis — ^Andr6 1879. 
Fifth branch of radius — (first intercubitella) MacGillivray 1906. Fourth 
branch of radius — (second intercubitella) MacGillivray 1906. R& — (first 
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intercubitella) MacGillivray 1906. R4 (second)— MacGillivray 1906. Mi— 
Femald 1906. 

Interradiella.— Fig. 3, bqi. 

A cross-vein between radiella and metacarpella. Rarely 
present. 

Synonym : Transverse nervure of marginal cell — Ashmead 1900. 

Basella.-Fig. 1, hgJM fig. 2, jhgj^; fig. 3, hj^; fig. 6, jgi»; fig. 7, jj'; fig. 4, jg. 

A cross-vein situated at about the anterior middle of the wing, 
having its origin from subcosta or stigmella and terminating at 
medieUa. Present in Chalastogastra, Braconidae and a few other 
groups. When the cross-vein is well towards apex of wings as in 
figs. 5 and 8 it is considered to be intercubitella. It is not likely 
that basella (jgjs fig. 6) is homologous with intercubitella (kk^ 
fig. 5). 

Synonyms : Ba^al nervure — Ashmead 1900, Enslin 1912. Discoidal nerve 
— Morice 1903. Discoidalnerv — Enslin 1912. Praehrachial transverse 
nervure — ^Marshall 1885. 

Submediella.— Figs. 1, 3, 5, 4, 8, ut^ fig. 2, uwH^; fig. 6, umt^. 

The portion of the fourth (or third when costella is wanting) 
longitudinal vein from the anterior margin of the wing basad of 
nervellus. 

Synonyms: Brachius — Enslin 1912. Brachium — Schmiedeknecht 1907 
(Ichneumonidae). Bra^hialaare — Nielsen and Henriksen 1915. Pobra- 
chial nervure — ^Marshall 1885. Posterior vein — ^Morley 1903. MA-\-Cui^i 
+ls^A— Fernald 1906. 

Discoidella.— Figs. 1, 2, jHs; fig. 5, ts; fig. 8, gs. 

The third apical longitudinal vein from the anterior margin 
of the wing; often absent (figs. 3, 4, 6, 9, 11), but when present, 
either forming a continuation of mediella from basella to the wing 
margin (figs. 1, 2), or in the absence of basella beginning at ner- 
vellus (fig. 8), or, in some instances, originating at a point on 
nervellus (fig. 5). 

Synonyms: Discoidal vein — Fernald 1906. . Subdiscoidal nervure — Ash- 
mead 1900. Medial cross-vein — ^MacGillivray 1906. Nervellus — ^Morley 
1903. TW+Mj—Fernald 1906. 

Nervellus.— Figs. 1, 2, 3, 4, tt^; figs. 6, 7, jH^; fig. 8, gt'; fig. 5, gtt». 

A transverse, oblique or broken cross-vein connecting mediella 
and submediella, or in some wings (figs. 1, 2) connecting discoid- 
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ella and submediella and forming the apical boundary of the sub- 
mediellan cell. This term is now in general use especially by 
Ichneumonologists. 

Synonyms: Nervellus — Sfchmiedeknecht 1907. Areal nervure — ^Morice 

1903. Arealquernerv — ^Enslin 1912. Transverse median — Cameron 1882, 
Ashmead 1900, Fernald 1906. First transverse median vein — Marlatt 1894. 
Humeral crossnervure — Davis 1897. Transverse discoidal — Cameron 1882. 
TransversO'kumeralis — Kohl 1896. First recurrent — ^Morley 1903. Po- 
brachial nervure — Marshall 1885. Nervure transversale anale — Berthoumieu 

1904. Tilbagelbeu4e aarer — Nielsen and Henriksen 1915. SubmediaU 
querader — Kohl 1896. Nervus medio-discoidalis — Andr6 1879. Afj — Mac- 
Gillivray 1906, Fernald 1906. 

Brachiella.— Figs. 2, 3, 4, 5, 6, 8, t^ui. 
Submediella beyond nervellus. 

Synonyms: Mi+A+Cui+t+lstA+MA — Fernald 1906. ' 
Anella.— Figs. 1, uu^; 2, uw^ 

The fifth (or fourth when costella is wanting) longitudinal vein 
from the anterior margin of the wing, originating at the base of 
wing and usually joining with submediella apically. Usually 
developed in Chalastogastra, rarely in Clistogastra. 

Synonyms: Second anal vein — MacGillivray 1906. Humerus — ^Morice 
1903, Enslin 1912. Humeralaare — Nielsen and Henriksen 1915. Accessory 
—Cameron 1882. AxillaT;,y— Fernald 1906. ;?dA— MacGillivray 1906. 

Axillus. — Figs. 1, 2, un. 

The sixth (or fifth when costella is wanting) basal longitudinal 
vein, usually nearly parallel with the basal part of the hind mar- 
gin of the wing and present only in Chalastogastra. 

Synonyms: Axillv^ — Konow 1901, Morice 1903, Enslin 1912. Axillary 
vein — ^Marlatt 1894. Nervus axillaris — ^Andr6 1879. Axillaraare — Nielsen 
and Henriksen 1915. Third anal vein — MacGillivray 1906. SdA — ^Mac- 
Gillivray 1906, Fernald 1906. 

Recurrentella.— Figs. 1, 2, ii^ 

The cross-vein connecting cubitella and discoidella; usually 
present in Chalastogastra but wanting in Clistogastra. 

Synonyms: Recurrent vein — Cameron 1882. Medial nerves — ^Morice 
1903. Medialnerven — Enslin 1912. Rucklaufende nerv — Enslin 1912. 

Interanella.— Fig. 6, mm'. 

A cross-vein originating from submediella and dividing the 
anellan cell in some Braconidae. 

Synonym: Anal nervure — Marshall 1885. 
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Postnervellus. — Fig. 4, gz. 

A cross-vein extending from mediella or cubitella towards the 
posterior margin of the wing in certain Braconidae. 

Synonym : Postnervellus — Gahan 1915. 

C. THE WINGS WITH FEW VEINS. 

In the Chalcidoidea and certain other groups the venation is so 
greatly reduced as to cause systematists to use a different termi- 
nology. To explain this terminology, which is certainly most 
convenient to the systematist, it is desirable to consider these 
wings separately. Under the term *'nervure sous costale" Andr^ 
1879 classifies the entire normal Chalcidid venation, but he also 
explains and synonynciizes the terms for the various parts used. 
However, the terminology proposed by Howard in 1881 has been 
more generally. used by systematists and is adopted here. 

Submarginal.— Fig. 11, AB. 

The basal portion of the longitudinal vein posterior to the ante- 
rior margin of the wing in Hymenoptera in which the venation is 
reduced to one longitudinal vein. This vein occupies the same 
position as the subcosta of the more generaUzed wings and is 
perhaps homologous with it. 

Synonyms: Submarginal vein — ^Howard 1881, Cresson 1887, Ashmead 
1904. Nervus subcos talis — Ratzeburg 1848. Humerus — Haliday. Abscissa 
humeralis — Foerster 1877. Ramus humeralis—F oerster 1856. Rameau 
humeral — ^Andr6 1879. Schulter struck — Andr6 1879. Schulterast — ^Andr^ 
1879. 

Marginal.— Fig. 11, BC. 

That portion of the longitudinal vein which lies along the ante- 
rior margin of the wing, basad of the branch (stigmal) which 
extends obUquely into the body of the wing from the anterior mar- 
gin in the Hjnnenoptera in which the venation is reduced to a 
longitudinal vein. This vein occupies the same position as the 
stigma in the more generalized wings and is perhaps homologous 
with it. 

Synonyms: Marginal vein — Howard 1881, Cresson 1887, Ashmead 1904. 
Ramus marginalis — Foerster 1856. Rameau marginal — ^Andr^ 1879. Ab- 
scissa marginalis — Foerster 1877. Marginalnerv — Schmiedeknecht 1907. 
Nervus duplex — Ratzeburg 1848. Ulma — Haliday. Randast — Andr6 1879. 

PostmarginaL— Fig. 11, CD. 

That portion of the longitudinal vein which lies along the 
anterior margin of the wing beyond the branch vein (stigmal) in 
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Hymenoptera in which the venation is reduced to one longitu- 
dinal vein. This vein occupies the same position as the metacar- 
pus of the more generalized wing and is perhaps homologous 
with it. 

Synonyins: Postmarginal vein — Howard 1881, Cresson 1887, Ashmead 
1904. Ramus post-marginalis — Foerster 1856. Rameau postmarginal — 
Andr6 1879. Postmarginalnerv — Schmiedeknecht 1907. Abscissa postmar- 
ginalis — Foerster 1877. Radius — Haliday. Nervus costa. — Ratzeburg 1848. 
Hinterandast — Andr6, 1879. 

Stigmal.— Fig. 11, CH. 

A stump of a vein which projects more or less obliquely from the 
anterior margin into the body of the wing in Hjmcienoptera which 
have the venation reduced to one longitudinal vein. This vein 
occupies the position of the radius of the more generalized wing 
and is perhaps homologous with it. 

Synonyms: Stigmal vein — Howard 1881, Cresson 1887, Ashmead 19.04. 
Ramus stigmaticus — Foerster 1856. Ramulus sti^maticus — Nees. Rameau 
stigmatical — Andr6 1879. Nervus radialis — Ratzeburg 1848. Radius — 
Schmiedeknecht 1907. Abscissa radialis — Foerster 1877. Subcosta — 
Schmiedeknecht 1907. Cubitus — Haliday. Zweig — Andr6 1879. 

Submarginella. — Fig. 11, ab. 

The portion of the longitudinal vein in the hind wing lying 
posterior to the anterior margin of the wing. 



Marginella. — Fig. 11, be 



arginella. — J^ig. 11, be. 

The portion of the longitudinal vein in the hind wing lying on 
the anterior margin. 

ALPHABETICAL LIST OF SYNONYMS. 
EXPLANATORY NOTE. 

Throughout this list the words ''first,'' ''cell," "area," "cellule," 
"nervus," "erste," "vena," etc., when used as a part of any cell or vein 
have either been dropped or placed after the name of the vein or cell, 
e.g.. First recurrent will be found under Recurrent [1st] etc. It has been 
found advisable to make a separate list {see p. 62) of synonyms for those 
systems which make extensive use of symbols. 

Abbreviated cubital vein — Cresson 1887 = ramulus. 
Abscissa humeralis — Foerster 1877 = submarginal. 
Abscissa marginalis — Foerster 1877 = marginal. 
Abscissa postmarginalis — Foerster 1877 = postmarginal. 
Abscissa radialis — Foerster 1877 = stigmal. 
Abscissula — Schmiedeknecht 1907 (Ichneumonid) = radiella. 
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Accessoria, ire, ius, y [nervure, neirus, vein] — Andr^ 1879, Cameron 
1882, Foerster 1877, Maria tt 1894 = anal vein. 

Acessory vein — Cameron 1882 = anella 

Analader — Friese 1911 = submedius + brachius. 

Anal, e, is [area, areola, cell or cellule] — Berthoumieu 19Q4, Costa, 
Cockerell and Robbins 1910, Cresson 1887, Femald 1906, Kirby, Laoor- 
daire 1834, de Romand, Shuckard ^ anal cell. 

Anal, e [areolet, cell, cellule] — Berthoumieu 1904, Marshall 1885, Morley 
1903 = anellan. 

Anal, is, e [areola, cell, cellule] — Andr^ 1879, Cameron 1882, Marlatt 
1894 = posterior. 

Anal, is, e [areola, cell, cellule] — ^Andr6 1879, Cameron 1882, Marlatt 
1894 = postellan. 

Anale [cellule] — Haliday, Wesmael = 2d brachial cell. 

Anal, e [cell, cellule]— Haliday, Marshall 1885, Morley 1903, Wesmael 
= 2d brachial. 

Analfeld — Konow 1901 = 2d brachial 4- posterior. 

Anal, e. Is [nervure, nervus, vein] — Andr6 1879, Dahlbom, Cameron 1882, 
Cockerell and Robbins 1910, Cresson 1887, Fernald 1906, Kirby, Mar- 
latt 1894, Norton 1867, de Romand, Schmiedeknecht 1907, Shuckard = 
submediiLS + brachius. 

Anal, Is [nervus] — ^Haliday, Morice 1903 = basal section of discoideus. 

Anal, is [nervus] — Haliday, Marshall 1885, Morley 1903 = subdiscoideus . 

Anal nervure — Marshall 1885 = anella. 

Anal, e, is [nervure, nervus, vein] — Andr6 1879, Berthoumieu 1904. 
Cameron 1882, Fernald 1906 = submediella -f brachiella. 

Anal vein [2d] — MacGillivray 1906 = inter anal. 

Anal vein [2d]— MacGillivray 1906 = anella. 

Anal vein [3d] — ^MacGillivray 1906 = basal part of anal vein. 

Anal vein [3d]— MacGillivray 1906 = axillus. 

Analis — ^Kieflfer 1912 = subdiscoideus. 

Analzelle — Konow 1901 #= 1st brachial. 

Analzelle — Sz^pligeti 1904 = anal cell. 

Anastomoses medii alae — Latreille = recurrents. 

Anhangszelle — Enslin 1912, Kohl 1896, Konow 1901 = appendiculate cell. 

Anhangszelle — Enslin 1912 = appendiculatellan. 

Anterior vein — Morley 1903 = subcostella. 

Anterior nervus — Haliday = medius + base of discoideus. 

Apical areola — ^Kirby = Uh cubital or 2nd brachial. 

Apical cell — Morley 1903 = radial. 

Apical cell [1st]— Cresson 1887, Fernald 1906, Shuckard = 2d brachial. 

Apical cell [2d]— Cresson 1887, Fernald 1906, Shuckard = Sd discoidal. 

Apicale [cellule] — de Romand = 2d brachial. ^, 

Appendice de la radiale — Andr6 1879 = appendiculate vein. 

Appendicular, ate, Icea, lc6e [areola, cell, cellula, cellule] — Andr6 1879, 
. Cameron 1882, Costa, Foerster 1877, Hartig, Marlatt 1894 = ap- 
pendiculate cell. 
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Appendicular cell — Cameron 1882 = appendiculatellan. 

Apterostigma— Wheeler 1910 = stigma. 

Arealaare — Nielsen and Henriksen 1915 = nervulus, 

Areal nerve — Morice 1903 = nervulus. 

Areal nerve — ^Morice 1903 = nervelliAS. 

Arealnerv — Konow 1901 = nervellus. 

Arealnerv [Ist] — ^Konow 1901 = nervulus. 

Arealnerv [2d] — Konow 1901 = transverse part of discoideus. 

Arealquernerv — Enslin 1912 = nervellus. 

Arealquernerv [Ist] — ^Enslin 1912 = nervulus. 

Arealquernerv [2d J — Enslin 1912 = transverse part of discoideus. 

Areola, e. et — Ashmead 1900, Berthoumieu 1904, Cresson 1887, Graven- 

horst, Dalla and Kieffer 1910, Schmiedeknecht 1907, Sz^pligeti 1904, 

Tosquinet 1896 = areolet. 
Areola exterior — Haliday = 2d discoidal. 
Ast de Mittelrippe — ^Mayr = basal. 
Aussere Ast der Gubitalrippe — ^Mayr = cubitus. 
Ausser Hinterzelle— -Zaddach = 2d brachial. 
Ausser Mittelzelle — ^Mayr = median. 

Auxiliaris [nervus] — Dahlbom, Fall6n, Schenck = subcosta. 
Axillaraare — Nielsen and Henriksen 1915 == axillus. 
Axillary areolet — ^Marshall 1885 = anal cell. 
Axillary, aris, ius [nervure, nervus, vein] — ^Andr4 1879, Enslin 1912, 

Konow 1901, Marlatt 1894, Morice 1903 = axillus. 
Axillary [vein]— Femald 1906 = anella. 
Axillary transverse nervure — ^Marshall 1885 = 1st inieranal: 

Basal cell — ^Ashmead 1900 =^ mediellan. 

Basal cell — Morley 1903 = submediellan. 

Basal cell [1st] — ^Morley 1903 = median. 

Basal cell [1st] — ^Ashmead 1893 = mediellan. 

Basal cell [2d] — ^Ashmead 1893, Morley 1903 = submedian. 

Basal cell [3d]— Morley 1903 = anal cell. 

Basal, e [nervure, nervus, vein] — Ashmead 1900, Berthoumieu 1904, 
Cameron 1882, Cockerell and Robbins 1910, Cresson 1887, Enslin 1912, 
Femald 1906, Foerster 1877, Hartig, Marlatt 1894, Thomson = basal. 

Basal [nervure, vein] — Ashmead 1900, Enslin 1912 =« basella. 

Basal vein — ^Morley 1903 = basal + nervulus. 

Basalaare — ^Nielsen and Henriksen 1915 = basal. 

Basalader — ^Kohl 1896 = basal 4- nervulus. 

Basalis— Dalla Torre and Kieffer 1910, Kieffer 1912 = basal. 

Basalnerv — Schmiedeknecht 1907 = basal. 

Basis radii — Schmiedelaiecht = 1st abscissa of radius. 

Begeitader — Foerster 1877 = anal vein. 

Brachial cell [1st] — ^Norton 1867 = median. 

Brachial c^U [2d]— Norton 1867 = submedian . 
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Brachialaare — Nielsen and Henriksen 1915 = iuhmedius + hrachius. 

Brachialaare — Nielsen and Henriksen 1915 = submediella. 

Brachialcelle — Nielsen and Henriksen 1915 = svbmedian. 

Brachialcelle — Nielsen and Henriksen 1915 = svhmediellan. 

Brachiale, is [areola, cellule]— Andr6 1879, Lepeletier 1825 = costal. 

Brachiale, is [areola, cellule] — Andr6 1879 = costellan, 

Brachiale cellule [1st]— Lepetelier 1836 = costal. 

Brachiale cellule [2d] — Lepetelier 1836 — median. 

Brachiale cellule [3d] — Lepetelier 1836 = svbmedian. 

Brachiale cellule [4th] — Lepetelier 1836 = anal cell. 

Brachiale cellule — Berthoumieu 1904 — 1st brachial. 

Brachialfeld — ^Konow 1901 = svbmedian. 

Brachiale cellule — Berthoumieu 1904 = mediellan. 

Brachialis, areola [anterior] — Nees = median. 

Brachialis, cellule [2nd] — ^Thomson = 1st brachial. 

Brachial nervures — Say 1825 = all longitudinal veins behind svbcosta and 

cubitus but usually used for medium -\- discoideus + svbdiscoideus . 
Brachialnerv — Schmiedeknecht 1907 = svbmedius + brachius. 
Brachialnerv — Konow 1901 = prenervulus. 
Brachialnerv — Schmiedeknecht 1907 = mediella discoidella. 
Brachialquernerv — Enslin 1912 = prenervulus. 
Brachialzelle — Schmiedeknecht 1907, Sz^pligeti 1905 — 1st brachial. 
Brachiale [nervure] — Jurine = medius 4- base of discoideus. 
Brachialis [nervus] — Haliday = basal + nervulus. 
Brachius, um [nervure] — Berthoumieu 1904, Enslin 1912, Konow 1901, 

Morice 1903, Schmiedeknecht 1907, Thomson = svbmedius + brachius. 
Brachius, um— Enslin 1912, Morice 1903, Schmiedeknecht 1907 = sub- 

mediella + brachiella. 
Brachium [nervure] — Berthoumieu 1904 = mediella + cvbitella. 

Garpe, us — Foerster 1877, Lacordaire 1834, Say 1825, Zaddach = stigma. 

Cell — See explanatory note. 

Gellula — See explanatory note. 

Cellule — See explanatory note. 

Cellule du disque — Saussure 1852 = 1st -\- 2d discoidal -\- 1st brachial. 

Cellule du limbe [1st] — Saussure 1852 = Sd discoidal. 

Cellule du limbe [2d]— Saussure 1852 = 2d brachial. 

Connectens [nervus] — Dahlbom = nervulus or rarely inter cvbiti. 

Costa, lis— Fernald 1906, MacGillivray 1906, Marshall 1885, Kiefifer 
1912 = costa. 

Costa, 1, lis [nervure, nervus, vena] — Andre 1879, Berthoumieu 1904, 
Cameron 1882, Cockerell and Robbins 1910, Cresson 1887, Dahlbom, 
Enslin 1912, Fallen, Fernald 1906, Haliday, Kirby, Konow 1901, La- 
cordaire 1834, Latreille, Marlatt 1894, Morice 1903, Norton 1867, Say 
1825, Schenck, Schmiedeknecht 1907, Shuckard, Thomson = costa -f- 
metacarpus . 



Digitized by VjOOQIC 



OP WASHINGTON, VOLUME XVIII, 1916 49 

Gosta, 1, is [nervure, nervus] — ^Andr6 1879, Cameron 1882, Enslin 1912, 
Femald 1906, MacGillivray 1906, Marshall 1885, Morice 1903 ==co8tella. 

Gosta Basalts — ^Mayr = basal. 

Gosta Marginalis — ^Mayr = costa + metacarpus. 

Gosta Media — ^Mayr = medius + basal section of discoideus. 

Gosta Internomedia — ^Mayr = submedius -^iyrachius. 

Gostal Scapularis — ^Mayr = svJ)costa. 

Gostal [nervus] — Ratzeburg 1848 = postmarginal. 

Gostal, e, is [area, areolet, cell, cellula, cellule] — Cameron 1882, Cock- 
erell and Robbins 1910, Crej^son 1887, Dahlbom, Fernald 1906, Hali- 
day, Kirby, Lacordaire 1834, Marlatt 1894, Norton 1867, de Romand, 
Shuckard, Thomson = costal. 

Gostal, e [areolet, cell, cellule] — Berthoumieu 1904, Cameron 1882, Fer- 
nald 1906, Marshall 1885, Morley 1903 = costellan. 

Gostal [area] — Kirby = radial cells. 

Gostal, e, is [area, areola, cellule] — Andr6 1879, Berthoumieu 1904, 
Fallen = median. 

Gostal, e, is [areola, cellule] — Andr^ 1879 = mediellan. 

Gostalaare — Nielsen and Henriksen 1915 = costa. 

Gostalaare — Nielsen and Henriksen 1915 = costella. 

Gostalader — Sz6pligeti 1905 = costa. 

Gostalcelle — ^Neilsen and Henriksen 1915 = costal. 

Gostalcelle — Nielsen and Henriksen 1915 = costellan. 

Gostalzelle— Kiefifer 1912, Schmiedeknecht 1907 = costal. 

Gross -vein of lanceolate cell — Norton 1867 = inter anal. 

Gubit, al, ale, alls, us [nervure, nervus, vein, vena]-^Andr6 1879, 
Cameron 1882, Cockerell and Robbins 1910, Cresson 1887, Dahlbom, 
Dalla Torre and Kieffer 1910, Enslin 1912, Fernald 1906, Foerster 
1877, Haliday, Hartig, Kiefifer 1912, Konow 1901, Lacordaire 1834, 
Lepeletier, Marlatt 1894, Marshall 1885, Morice 1903, Ratzeburg 1848, 
de Romand, Shuckard, Sichel, Wesmael, Zaddach = cubitus. 

Cubital, e, is [area, areola, areolet, cell, cellula, cellule] — ^Andr6 1879, 
Berthoumieu 1904, Cameron 1882, Costa, Dalla Torre and Kiefifer 1910, 
Fernald 1906, Foerster 1877, Jurine, Lacordaire 1834, Lepeletier, Mar- 
latt 1894, Marshall 1885, Morley 1903, Norton 1867, de Romand, Saus- 
sure 1852, Say. 1825, Shuckard, Sichel, Wesmael = cubital cells. 

Cubital, e, is [areolet, cell, cellule] — Berthoumieu 1904, Cameron 1882, 
Fernald 1906, Marshall 1885, Morley 1903 = cubitellan. 

Cubital cell [Ist]— Morley 1903 = discocubital. 

Cubital (external) — ^Morley 1903 = 3d abscissa of cubitus. 

Cubital (internal) — ^Morley 1903 = discocubitus . 

Cubital nerves — ^Morice 1903 = inter cvbiti. 

Cubital nerves — ^Morice 1903 = intercubitellae. 

Cubital vein — Cameron 1882 = mediella + discoidella. 

Gubitalaare — Nielsen and Henriksen 1915 = cubitus. 

Cubitalaare — Nielsen and Henriksen 1915 = cubitella. 
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Gubitalcelle — Nielsen and Henriksen 1915 = cvbital. 

Gubitalfeld— Konow 1901 = cvbital. 

Gubi talis interna [cellula] — Gravenhorst ^ Ist cvinial. 

Gubitalnerv — Schmiedeknecht 1907 = Bvbcostella. 

Gubitalquerader— Friese 1911, Kohl 1896, Sz^pligeti 1904 = iniercvbiii. 

Gubitalquemerv — ^Enslin 1912, Konow 1901, Schmiedeknecht 1907 = in- 

tercvbiti. 
Gubitalquemerv — Enslin 1912 == inter cvhitella. 
Gubitalrippe — ^Mayr = cvbitus. 
Gubitalscheidnerv — ^Zaddach = inter cvhiti. 
Gubitalvaeraare — Nielsen and Henriksen 1915 = inter cvbiti. 
Gubitalzelle— Dalla Torre 1910, Enslin 1912, Friese 1911, Hartig, Kieffer 

1912, Kohl 1896, Mayr, Ratzeburg 1848, Schmiedeknecht 1907, Sz^pli- 

geti 1904, Zaddach = cvbital. 
Gubito-discoidal — Cresson 1887 = diacocvbitua . 
Cubitus— Enslin 1912, Femald 1906, Marshall 1885, Morice 1903' = cvbi- 

tella. 
Cubitus — Berthomnieu 1904, Schmiedeknecht 1907, Thomson = meditks -f 

base of diacoideus. 
Cubitus — ^Haliday = stigmal. 

Cubitus — ^Hartig, Jurine, Saussure, Say 1825 = svbcosta. 
Cubitus — Berthomnieu 1904 = svbcostella + radiella. 
Cubitus inferieure — ^Lepeletier 1836 = cvbitus. 
Cubitus superieur — Lepeletier = svbcosta. 

Deuxieme — See explanatory note. 

Deuxieme cellule du limbe — Lepeletier = 2d brachial. 

Discal cell, 1st — ^Marlatt 1894 = lat discoidal. 

Discal cell, 2d— Marlatt 1896 = M discoidal. 

Discal cell, 3d— Marlatt 1894 = is< brachial. 

Discocubital, is [cell, cellula] — ^Ashmead 1900, Schmiedeknecht 190T = 
discocvbital cell. 

Discocubital, is [nervures, nervus] — ^Ashmead 1900, Schmiedeknecht 1907 
= discocvbitus . 

Discocubitalader — Sz6pligeti 1905 = discocubitus . 

Discocubitalzelle — Sz^pligeti 1905 = discocvbital cell. 

Discoidal cell — Smith = Ist discoidal. 

Discoidal cell — ^Ashmead 1900, Berthoumieu 1904, Thomson = 2d discoidal. 

Discoidal, e, is [areola, cell, cellula, cellule] 1st — ^Andr6 1879, Ash- 
mead 1900, Cameron 1882, Cockerell and Robbins 1910, Costa, Cres- 
son 1887, Fernald 1906, Foerster 1877, Lepeletier, Norton 1867, Ratie- 
burg 1848, Shuckard == 1st discoidal. 

Discoidal [cell]— Morley 1903 = 2d discoidal. 

Discoidal [cell] Ist— Fernald 1906, Morley 1903 = discoidellan. 

Discoidal [cell] 1st — Cameron 1882 = svbmediellan. 

Discoidale [cellule] 2d — de Romand = 1st discoidal. 
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Discoidal, e, is [areola, cell, cellula, cellule] 2d— Andr^ 1879, Banks 1912, 
Cameron 1882, Costa, Foerster 1887, Norton 1867 = Sd discoidal. 

Discoidal, e, is [areola, cell, cellula, cellule] 2d — Ashmead 1900, Cocker- 
fell and Robbins 1910, Cresson 1887, Fernald 1906, Lepeletier 1836, 
Morley 1903, Ratzeburg 1848 = 1st brachial. 

Discoidal [cell] 2d— Cameron 1882 = Ist discoidellan. 

Discoidal [cell] 2d— Fernald 1906, Morley 1903 = brachiellan, 

Discoidal, e, is [areola, cell, cellule] 3d— Cockerell and Robbins 1910, 
Cresson 1887, Fernald 1906, Lepeletier 1836, de Romand, Shuckard 
= Bd discoidal. 

Discoidal, e, is [areola, cell, cellula, cellule] 3d — Dahlbom, Foerster 
1877, Morley 1903, Norton 1867, Sichel = Sd discoidal. 

Discoidale, is [cellula, cellule] 3d— Costa, Andr6 1879 = 1st brachial. 

Discoidale [cellule] 4th— de Romand = Sd discoidal. 

Discoidalis externa [cellula] — Gravenhorst = M brachial. 

Discoidalis intermedia [cellula] — Gravenhorst = Bd discoidal. 

Discoidale inferieure [cellule] — Lepeletier 1825, Wesmael = M discoidal. 

Discoidalis interior [cellula] — Gravenhorst == 1st discoidal. 

Discoidale interne [cellule]— Wesmael = 1st brachial. 

Discoidale superieure [cellule] 2d — Lepeletier 1825 = 1st brachial. 

Discoidale superieure externa [cellule]— Wesmael ~ 1st discoidal. 

Discoidal, is [nervure]— Cockerell and Robbins 1910, Fernald 1906, 
Kiefifer 1912 = discoideus. 

Discoidal nerve— Morice 1903 = basal. 

Discoidal nerve — Morice 1903 = basella. 

Discoidal— Fernald 1906 = discoidella. 

Discoidal vein— Norton 1867 = svbdiscoideus . 

Discoidal nervure — Ashmead 1900 = transverse part of discoideus . 

Discoidalis [nervus] — ^Andr6 1879 (lext) = basal section of discoideus. 

Discoidalaare— Nielsen and Henriksen 1915 = basal. 

Discoidalceller [1-2-3]— Nielsen and Henriksen 1915 = 1st, 2d, 3d discoidal. 

Discoidalnerv— Enslin 1912, Konow 1901 = basal. 

Discoidalnerv— Enslin 1912 = basella. 

Discoidalnerv — ^Zaddach = first section of discoideus. 

Discodialquerader— Friese 1911, Kohl 1896 = recurrents. 

Discoidalquernerv — Schmiedeknecht 1907 = recurrents. 

Discoidalzelle— Enslin 1912, Konow 1901, Kiefifer 1912, Mayr = 1st dis-. 
coidal. 

Discoidalzelle — Sz^pligeti 1905 = 2d discoidal. 

Discoidalzelle [1st]— Zaddach = 1st discoidal. 

Discoidalzelle [2d]— Sz^pligeti 1904 = 1st brachial. 

Discoidalzelle [2d] — Zaddach = 2d discoidal. 

Discoidalzelle. [3d]— Zaddach = 1st brachial. 

Discoidalzelle [hinter]- Kiefifer 1912 = 1st brachial. 

Dividens [nervus]— Ratzeburg 1848 = ramulus. 

Discoidalzellen [1st, 2d, 3d]— Friese 1911, Kohl 1896, Schmiedeknecht 
1907 = discoidal cells— l-2-S. 
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Distale Submedianzelle — Kieffer 1912 = 1st brachial. 

Du disque [cellule] — Saussure 1952 = Ist -|- 2d discoidal -f 1st brachial. 

Du limbe [2d cellule] — Lepeletier = 2d brachial. 

Du limbe [cellule] — Saussure 1852 = Sd discoidal + 2d brachial. 

Duplex [neiTUs[ — Ratzeburg 1848 = marginal. 

Erste — See explanatory note. 
Externa [cellule] — Gravenhorst = 3d cubital. 
Externa media [areola] — Haliday = 3d discoidal. 
Ex temo -median, 1 [cell] — Cresson 1887, Shuckard = median cell. 
Extemo medial [vein] — Cockerell and Robbins 1915 = medius. 
Extemo-median, e [nervure or vein] — Cresson 1887, Kirby, Norton^867, 
de Romand, Shuckard = medius -f 1st section of discoideus. 

Fifth — See explanatory note. 

First — See explanatory note. 

Fliigemal— Kohl 1896 = stigma. 

Fourth — See explanatory note. 

Furcata [cellula] — Thomson = Isi discoidal. 

Grundader— Sz6pligeti 1904, 1905 = basal. 
Grundrippe — Mayr = ba^al. 

Hinterader — Foerster 1877 = sibbmedius + bra^hius. 

Hintere-mittlere Schulterzelle — Sz^pligeti 1904 = 1st brachial. 

Hintere Discoldalzelle — Kieffer 1912 = 1st brachial. 

Hintere Schulterzelle — Sz^pligeti 1904 = anal cell. 

Hinterrandast — Andr6 1879 = postmarginal . \ 

Hinterzelle [Ist] — Zaddach = 3d discoidal. 

Humeral cell — Cameron 1882 = median. 

Humeral, e [cell, cellule] 1st — Ratzeburg 1848, Wesmael = median. 

Humeral, e [cell, cellule] 2d — 'Ratzeburg 1848, Wesmael = submedian. 

Humerale [cellule] 3d. — Wesmael = anal cell. 

Humer, ale, alls, us [nervus, vein] — Enslin 1912, Konow 1901, Morice 

1903, Schmiedeknecht 1907, Thomson = anal vein. 
Humeralaare — Nielsen and Henriksen 1915 = anal vein. 
Humeralaare — Nielsen and Henriksen 1915 = anella. 
Humeralcelle — Nielsen and Henriksen 1915 = anal cell. 
Humeralcelle — Nielsen and Henriksen 1915 = anellan. 
Humeral cross-vein — Davis 1897 = nervellus. 
Humeralf eld— Enslin 1912, Konow 1901 = anal cell. 
Humeralfeld — Enslin 1910 = anellan. 
Humerale [nervure] 1st — ^Wesmael = costa or subcosta. 
Humerale [nervure] 2d — Wesmael = medius + base of discoideus. 
Humerale [nervure] 3d — ^Wesmael = submedius + brachius. 
Humeralis antice [area] — Foerster 1877 = median. 
Humeralis externa [cellula] — Gravenhorst = median. 
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Humeralis intermedia [cellula]— Gravenhorst = submedian. 

Humeralis interna [cellula]— Gravenhorst = anal cell. 

Humeralis lanceolata [area] — ^Foerster 1877 = anal cell. 

Humeralis media [areola]— Hartig == svhmedian. 

Humeralis media externa [areola]— Foerster 1877 = let brachial. 

Humeralis media interna [areola] — Foerster 1877 = svhmedian. 

Humeralis postica [area, areola]— Foerster 1877, Hartig = posterior cell, 

Humeralnerv — ^Konow 1901 = inter anal. 

Humeralquemerv — Enslin 1912 = inter anal. 

Humerus — ^Enslin 1912, Morice 1903 = anella. 

Humerus — Haliday = submarginal. 

Inferi, eure, or [nervure, nervus]— Andr6 1879 = thickened hind margin 

, of fore wing. 
Innenrippe — ^Mayr = svbmediua + brachius. 
Inner apical [cell]— Norton 1867 = 1st brachial. 
Inner apical [nervure] 1st — Norton 1867 = riervulus. 
Inner apical [nervure] 2d — Norton 1867 = transverse 'part of discoideus. 
Innere Ast der Gubitalrippe — ^Mayr = cubitus. 
Innere Ast der Mittelrippe — ^Mayr = nervulus. 
Innere Mittelzelle — ^Mayr = svhmedian. 
Intercalarie, s [nervure, nervus, vena] — Andr6 1879, Foerster 1877 = 

intercalaris . 
Intercostalaare— Nielsen and Henrilcsen 1915 = intercalaris, 
Intercostalader — Enslin 1912, Konow 1901 = intercalaris. 
Intercostalfeld — Konow 1901 = costal. 
Intercostalnerv — ^Konow 1901 = intercosta. 
Intercostalquernerv — Enslin 1912 = intercosta. 
Intercostal tvaeraare — Nielsen and Henriksen 1915 = intercosta. 
Intercubital [nervures] — ^Marshall 1885 = inter cvbiti. 
Intercubitalis [cellula] — Dahlbom = costal. 
Interior discoldal [nervure] — ^IViarshall 1885 ^ 1st recurrent. 
Intermedia [areola]— Fallen = 1st cubital. 

Intermedia [areola, cellula] — Dahlbom, Gravenhorst = 2d cubital. 
Intermedia [areola] — Gravenhorst = 2d discoidal. 
Interm^diaire [nervure] 1st — ^Lepeletier = medius + base of discoideus. 
Interm^diaire [nervure] 2d — Lepeletier = submedius + brachius. 
Intermediate [area] — Kirby = medins. 

Interno-medial [cell] — Cresson 1887, Shuckard = svhmedian. 
Internus [nervure] — Latreille = medius -f base of discoideus. 
lunctura — ^Ratzeburg = junction of submarginal and marginal. 

La cote — Saussure 1852 = costa -f- metacarpTMs. 
La racine — ^Tosquinet 1886 = costa + metacarpus. 

Lanceol^e, ate [areola, cell, cellule] — ^Andr6 1879, Cameron 1882, Hartig, 
Marlatt 1894, Norton 1867, Thomson = anal cell. 
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Lancetcelle — Nielsen and Henriksen 1915 = anellan. 

Lancetcelle — Nielsen and Henriksen 1915 = anal cell. 

Lanzettformige Zelle — Enslin 1912 = anellan. 

Lanzettfdrmige Zelle— Enslin 1912, Schmiedeknecht. 1907, Zaddach = 

anal cell. 
Le Point — Jurine = stigma. 
Le Point 6pai8 — Lepeletier = stigma. 

Margin [cell] — Shuckard = radial cell as in wasps. 

Marginal, e, is [areola, cell, cellule] — Ashmead 1900, Cockerell and 

Robbins 1910, Cresson 1887, Latreille, Norton 1867, Say 1825, Smith, 

Thomson = radial. 
Marginal [cell] — Ashmead 1900 = radiellan. 

Marginal [vein] — Howard 1881, Cresson 1887, Ashmead 1904 = marginal- 
Marginal, is [nervus, vein] — Cockerell and Robbins 1910, Cresson 1887, 

Norton 1867, Thomson = radius. 
Marginalis [vena] — Foerster 1877 = casta + m^tacarpiis. 
Marginalnerv — Schmiedeknecht 1907 = marginal. 
Margino-discoidalis [nervus] — Andr^ 1878 = basal. 
Media, n, ne [areola, cell, cellule] — Andr6 1879, Berthoumieu 1904, 

Cameron 1882, Lacordaire, Maria tt 1894 = suhmedian. 
Media [areola] Andr^ 1879 = svhynediellan . 
Medial [cell] 1st— Norton. 1867 = median. 
Medial [cell] 2d— Norton 1867 = suhmedian. 
Media, n [nervus, nervure] — Andr6 1879 text, Cresson 1887, Fernald 

1906 = medius. 
Media, n [nervus, nervure] — Andr6 1879, Morley 1903 = mediella + 

cy>bitella. 
Media, n, na, ne [nervure, vena] — Andr^ 1879 fig., Cameron 1882, Dalla 

Torre and Kieffer 1910, Hartig, Lacordaire, Marlatt 1894, Morley 

1903 = medius + base of discoideus. 
Media, us [vena]— Enslin 1912, Foerster 1877, Konow 1901, Morice 1903, 

= medius + discoideus -|- subdiscoideus . 
Medial cross-vein — MacGillivray 1906 = discoidella. 
Medial cross -vein — MacGillivray 1906 = subdiscoideus. 
Medial nerve — Morice 1903 = recurrent. 
Medial nerve — Morice 1903 = recurrentella. 
Medialaare — Nielsen and Henriksen 1915 = medius + discoideus + svh- 

discoideus . 
Medialaare — Nielsen and Henriksen 1915 = mediella + discoidella. 
Medialader — Friese 1912 = medius. 
Medialfeld — Konow 1901 = median. 
Medialis — Kieffer 1912 = medius. 

Medialnerv — Schmiedeknecht 1907 = medius + discoideus. 
Medialnerv — Enslin 1912, Konow 1901 = recurrent. 
Medialnerv— Enslin 1912 = recurrentella. 
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Medialquerader — Friese 1912 = basal. 

Medialzelle — ^Kiefifer 1912, Schmiedeknecht 1907 = median. 

Medialzelle — ^Konow 1901 = Bd -\- Sd discoidal, 

Medialzelle — ^Konow 1901 = 1st discoidellan. 

Medial, n, ne [cell, cellule] — ^Ashmead 1900, Cockerell and Robbins 1910, 
Fernald 1906, de Romand = median. 

Medial [cell]— Ashmead 1900, Fernald 1906, Morley 1903 = mediellan. 

Medial [vein]— -Ashmead 1900, Fernald 1906 = mediella. 

Mediane [cellule], apicule — Lacordaire 1834 = Ist^ brachial. 

Mediastina [areola] — Nees = costal. 

Mediastinus [nervus] — ^Thomson = intercalaris. 

Medio -cubital cross -vein — ^MacGillivray 1906 = basal or in some cases 
posterior abscissa of basal. 

Medio -cubital cross -vein — ^MacGillivray 1906 = basella or in some cases 
posterior abscissa of basella. 

Medio -disco}dale, is [nervure, nervus] — Andr6 1879 = nervulus. 

Medio-discoidale, is [nervure, nervus] — Andr6 1879 = nervellus. 

Medius — Enslin 1912 = mediella + discoidella. 

Metacarpus — ^Marshall 1885, Morley 1903 = metacarpxi^. 

Metacarpus — ^Marshall 1885 = mefacarpella. 

Middle vein — Ashmead 1900 = mediella. 

Midtceller [anterior] — Nielsen and Henriksen 1915 = 1st cvhitellan. 

Midtceller [posterior] — Nielsen and Henriksen 1915 = 1st discoidellan. 

Mittelader — Sz^pligeti 1905 = mediella. 

Mittelrippe — Mayr = medium -{-1st section of discoideus. 

Mittelzelle [anterior]— Enslin 1912, Schmiedeknecht 1907 = Isl cubiiellan.^ 

Mittelzelle [posterior] — Enslin 1912, Schmiedeknecht 1907 = 1st discoi- 
dellan. 

Mitt fere Schulterzelle — Sz6pligeti 1904 = submedian -f 1st brachial. 

Nervellus — Schmiedeknecht 1907, Sz^pligeti 1905 = nervellus. 

Nervellus— Morley 1903 = discoidella. 

Nervi, nervure, nervus — see explanatory note. 

Nervi spurii — Schmiedeknecht 1907 = 2d abscissa of svJbdiscoideus . 

Nervi transversi — Fallen = inter cubiti. 

Nervulus— Kieffer JL912, Schmiedeknecht 1907, Sz^pligeti 1904 and 1905 

= nervulus. 
Nervulus — Sz^pligeti 1905 (error) = nervellus, 

Ober Mittelzelle — Schmiedeknecht 1907 ^ 1st cubitellan. 
Outer apical cell — Norton 1867 = 2d brachial. 

Parallelader — Sz^pligeti 1904 = svbdiscoideus . 
Parallelnerv — Schmiedeknecht 1907 = subdiscoideus . 
Parallele — Wesmael = base of discoideus -h subdiscoideus. 
Parallelus— Ratzeburg 1848, Schmiedeknecht 1907, Sz6pligeti 1904 = 
subdiscoideus. 



Digitized by VjOOQIC 



56 PROCEEDINGS ENTOMOLOGICAL SOCIETY 

Parallelus — Schmiedeknecht 1907 (Ichneumonidae) = 1st abscissa of 
subdiscoideiLs . 

Parastlgma — Friese 1911, Schmiedeknecht 1907 = parastigma, 

Pobrachial areolet — Marshall 1885 = submedian. 

Pobrachlal areolet — Marshall 1885 = submediellan. 

Pobrachial nervure — ^Marshall 1885 = svbmedius + brachius. 

Pobrachial nervure— Marshall 1885 = svbmediella. 

Pobrachialis — Haliday = svbmedius + brachius. 

Pobrachial transverse nervure — ^Marshall 1885 = nervellus. 

Pobrachialzelle — Schmiedeknecht = submediellan. 

Podiscoidal areolet— Haliday, Marshall 1885 = 1st brachial. 

Point epais — Saussure 1852 = stigma. 

Post costa — Kohl 1896, Latreille, Thomson — subcosta. 

Post costal, e, is — Kirby, de Remand, Shuckard, Thomson = subcosta. 

Posterior [areola] — Haliday = Ist brachial cell. 

Posterior, ieures [1st]— Andr6 1879, Cameron 1882, Marlatt 1894 = Sd 
discoidal cell. 

Posterior, ieures [2d] = Andr6 1879, Cameron 1882, Marlatt 1894 = id 
brachial cell. 

Posterior, ieure — Andr6 1879 = subdiscoideus. 

Posterior [1st] — Cameron 1882 = 2d discoidellan cell. 

Posterior [2d] — Cameron 1882 = brachiellan cell. 

Posterieure — Berthoumieu 1904 == discoidellan. 

Posterior vein — Foerster 1877, Haliday, Morley 1903 = submeditis + 
brachius . 

Posterior vein — Morley 1903 = sybmediella. 

^ostica [cellule] — Dahlbom = posterior cell, 

Postica [vena] — Foerster 1877, Hartig, Kohl 1896 = submedius + brachius, 

Postica externa — Gravenhorst = Sd discoidal cell. 

Postica interna — Gravenhorst = 1st brachial cell. 

Postmarginal vein — Ashmead 1904, Cresson 1887, Howard 1881 = post- 
marginal. 

Postmarginalnerv — Schmiedeknecht 1907 = postmarginal. 

Prabrachialzelle — Schmiedeknecht 1907 = mediellan. 

Praebrachial, is [areolet] — Haliday, Marshall 1885 = median. 

Praebrachial areolet — Marshall 1885 = mediellan. 

Praebrachialis — ^Haliday = medius -f base of discoideus. 

Praebrachial nervure — ^Marshall 1885 = medius + base of discoideus. 

Praebrachial nervure — ^Marshall 1885 = mediella. 

Praebrachial transverse nervure — ^Marshall 1885 = basal. 

Praebrachial transverse nervure — Marshall 1885 — basella, 

Praediscoidal, is [areolet] — Haliday, Marshall 1885 = 1st discoidal. 

Pterostigma— Kohl 1896 = stigma. 

Punctum — Say 1825 = stigma. 

Punctum costale — Fallen = stigma. 
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Quernerv der lanzettformige zelle — Enslin 1912 = inter anal. 
Querrippe — ^Mayr = inter cubiti. 

Radialaare — Nielsen and Henriksen 1915 = radius. 

Radialaare — Nielsen and Henriksen 1915 = radiella. 

Radialader— Kohl 1896, Sz^^igeti 1904 = radium. 

Radial, e, is [areola, areolet, cellula, cellule, cell] — ^Andr6 1879, Ber- 
thoumieu 1904, Cameron 1882, Costa, Gresson 1887, Fernald 1906, 
Foerster 1877, Gravenhorst, Haliday, Morley 1903, Jurine, Lacordaire, 
Lepeletier, Marshall 1885, Norton 1867, Ratzeburg 1848, de Romand, 
Say 1825, Saussure 1852, Shuckard, Sichel = radial cell or cells. 

Radial, e [areola, areolet, cellule or cell] — Berthoumieu 1904, Cameron 
1882, Fernald 1906, Marshall 1885 = radiellan cell. 

Radial, ale, alls, us [nervi, nervure, nervus, vena, nervure, vein] — 
Andr6 1879, Ashmead 1900, Berthoumieu 1904, Cameron 1882, Gresson 
1887, Dahlbom, Dalla Torre and Kiefifer 1910, Enslin 1912, Fernald 
1906, Foerster 1877, Haliday, Hartig, Kiefifer 1912, Konow 1901, Lacor- 
daire, Lepeletier 1825, Marlatt 1904, Marshall 1885, Morice 1903, 
Ratzeburg 1848, de Romand, Say 1825, Schenck, Schmiedeknecht 1907, 
Shuckard, Sichel, Sz6pligeti 1904, Wesmael = radius. 

Radial, ale, alls, us [nervus, nervure, vein] — ^Andr6 1879, Enslin 1912, 
Fernald 1906, Marshall 1885, Morice 1903, Schmiedeknecht 1907, Mor- 
ley 1903 = radiella. 

Radialis [nervus] — Ratzeburg 1848 = stigmal vein (Ghalcid). 

Radial cellule appendiculated — Say 1825 = 1st -h 2d radial. 

Radialcelle — ^Nielsen and Henriksen 1915 = radiellan. 

Radialceller — Nielsen and Henriksen 1915 = radial. 

Radialfeld — ^Konow 1901 = median cell or cells. 

Radians [nervus] — Dahlbom = medius 4- base of discoideus. 

Radialquernerv— Enslin 1912, Konow 1901, Schmiedeknecht 1907 = 
inierradius. 

Radial-scheidnerv — Zaddach = interradii. 

Radial tvaeraare — Nielsen and Henriksen 1915 = interradius, 

Radialzelle— Dalla Torre and Kiefifer, Enslin 1912, Friese 1911, Hartig, 
Kiefifer 1912, Kohl 1896, Schmiedeknecht 1907, Sz^pligeti 1904, Zad- 
dach = radial cell or cells . 

Radialzelle — ^Enslin 1912 = radiellan. 

Radio-medial cross-vein — ^MacGillivray 1906 = 1st intercubitus . 

Radius — Hartig, Jurine, Saussure 1852 = costa + metacarpus. 

Radius — ^Haliday = postmarginal. 

Radius — Schmiedeknecht 1907 (Ghalcid) = stigmal. 

Radius, 1st branch of — ^MacGillivray 1906 = metacarpus. 

Radius, 2d branch of — ^MacGillivray 1906 = M inierradius. 

Radius, 3d branch of — ^MacGillivray 1906 = apical abscissa of radium. 

Radius, 4th branch of — ^MacGillivray 1906 = 3d intercubitus. 

Radius, 4th branch of — ^MacGillivray 1906 = 2d inter cvhitella. 
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Radius, 5th branch of— MacGillivray 1906 = Bd intercubittis. 

Radius, 5th branch of — MacGillivray 1906 = 1st intercubitella . 

Radius inferior — ^Lepeletier = radius. 

Radius superior — Lepeletier = casta + meia^carpus, 

Ramellus — Schmiedeknecht 1907 = ramulus. 

Ramus [eati] marginal, is — Andr^ 1879, J^erster 1856 = marginal vein 
(Chalcid). 

Ramus marginalis — Sz6pligeti 1904 = stigma. 

Ramus [eau] humeral, alls — Andr6 1879, Foerster 1856 = svhmarginal 
vein (Chalcid). 

Ramus [eau] postmarginalis, al — Andr<5 1879, Foerster 1856 = post- 
marginal vein (Chalcid) . 

Ramus postmarginalis — Sz^pligeti 1904 = metacarpus. 

Ramus [eau, ulus] stigmaticus, a! — Andr6 1879, Foerster 1856, Nees = 
stigmal vein (Chalcid). 

Randader — Zaddach = casta -h metacarpus. 

Randast — Andr6 1879 = marginal. 

Randma! — ^Hartig, Sz6plegeti 1904, 1905 = stigma. 

Randnerv — Zaddach = costa -f metacarpus . 

Randrippe — ^Mayr = costa + metacarpus. 

Recurrens — Schmiedeknecht 1907 = 1st intercubitella. 

Recurrens [1st] — ^Ratzeburg 1848 tab. fig. 3,= Bd abscissa of discoideus. 

Recurrens — Schmiedeknecht 1907 = recurrents. 

Recurrens — Sz^plegeti 1904 ^ 1st recurrent. 

Recurrent, e, es [nervi, nervure, nervus, vein] — ^Andr6 1879, Ashmead 
1900, Berthomnieu 1904, Cameron 1882, Cockerell and Robbins 1910, 
Cresson 1887,Dahlbom, Fernald 1906, Haliday, Hartig, Jurine, Lepele- 
tier, Marshall 1885, Marlatt 1894, Morley 1903, Nees, Norton 1867, 
Ratzeburg 1848, Say 1825, Schenck, Thomson, Wesmael = recurrent 
nervures (1, 2). 

Recurrent [1st] — Cresson 1887 (figure) = 2d abscissa of discoideus by 
typographical error. 

Recurrent [1st] — Morley 1903 = transverse part of discoideus. 

Recurrent [1st] — Morley 1903 = nervellus. 

Recurrent [2d] — ^Morley 1903 = intercubitella. 

Recurrent— Cameron 1882 = recurrentella. 

Recurrentes cubi tales — de Romand = intercubiti. 

Recurrentes discoidales — de Romand = recurrents. 

Recurrente ordinaire — Berthoumieu 1904 = 2d recurrent. 

Recurrentes radiales — de Romand = interradii. 

Rucklaufendader, ern — Hartig, Sz^pligeti 1904 = recurrents. 

Rucklaufende — Enslin 1912, Schmiedeknecht 1907 = recurrents. 

Rucklaufende — Enslin 1912 = recurrentella. 

Schulterast — Andr6 1879 = submarginnl (Chalcid). 
Schulterrippe — Mayr = subcosta. 
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Schultersteck — Andr6 1879 = suhviarginal. 

Schulterzelle-^Mayr = costal cell. 

Sous-costale — Lacordaire — median cell. 

Sous-costale — ^Andr6 1879, Lacordaire = suhcosta. 

Sous-costale — Andr6 1879 = entire Chaldd venation. 

Sous-discoidale — de Remand ^ 1st brachial cell. 

Sous-mediane — de Romand = svhmedian cell. 

Sous-mediane — Lacordaire = submedius 4- hrachius. 

Specularis [areola] — Dahlbom, Fallen = M discoidal cell. 

Specularis [area] — Nees = M brachial. 

Second, secunda etc. — See explanatory note. 

Stem of subcosta — ^MacGillivray 1906 = intercalaris except forks. 

Stigma— Andr6 1879, Ashmead 1900, Dahlbom, Enslin 1912, Fernald 1906, 

Friese 1911, Gravenhorst, Kohl 1896, MacGillivray 1906, Marshall 

1885, Nees, Nielsen and Henriksen 1915, de Romand, Say 1825, Schenck, 

Sohmiedeknecht 1907, Thomson, Wesmael = stigma. 
Stigma — Ashmead and other authors = stigmella. 
Stigmal— Ashmead 1904, Cresson 1887, HoWard 1881 = stigmal vein. 
Sut>costa, al, alis — Andr^ 1879, Cameron 1882, Cockerell and Robbins 

1910, Dalla Torre and Kiefifer 1910, Enslin 1912, Fernald 1906, Haliday, 

Kiefifer 1912, Kohl 1896, Konow 1901, Marlatt 1894, Morice 1903, Nees, 

Sohmiedeknecht 1907 = subcosta. 
Sut>costa, 1st branch of — MacGillavray 1906 == intercosta or upper 

branch of intercalaris . 
Subcosta — Schmiedeknecht 1907 = submarginal (Chalcid) . 
Subcosta, al, alls— Andr^ 1879, Cameron 1882, Enslin 1912, Fernald 

1906, Marshall 1885, Morice 1903 = subcostella. 
Subcostal — Marlatt 1894 = median cell. 
Subcostalis — Ratzeburg 1848 = submarginal (Chalcid) . 
Subcostalaare — Nielsen and Henriksen 1915, = subcosta. 
Subcostalaare — Nielsen and Henriksen 1915 = subcostella. 
Subdiscoidal — Marlatt 1894 = subdiscoidev^ . 

Subdiscoidal — ^Ashmead 1900, Cresson 1887, Fernald 1906 = subdiscoideus . 
Subdiscoidal — Shuckard = base of discoideus + subdiscoideus. 
Subdiscoidal — Ashmead 1900 = discoidella. 
Submarginal, alis — Cresson 1887, Cockerell and Robbins 1910, Latreille, 

Norton 1867, Say 1825, Smith, Thomson = cuhital cells [1, 2, 3, 4]. 
Submarginalis [areola] — Foerster 1877 = costal cell. 
Submarginal, alis — Norton 1867, Thomson = cubitus. 
Submarginal [vena] — Foerster 1877 = subcosta. 
Submarginal — Ashmead 1904, Cresson 1887, Howard 1881 = submarginal 

(Chalcid). 
Submedialader — Kohl 1896 = submedius + brachius. 
Submedian— Ashmoad 1900, Cockerell and Robbins 1910 Cresson 1887, 

Fernald 1906 = svhmedian cell. 
Submedialis [basal or 1st] — Dahlbom 1845, Kohl 1896 = submedian cell. 
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Submedialis [outer or 2d]— Dahlbom 1845, Kohl 1896 « Ut brachial cell. 
Submedialis, an— Cresson 1887, Kiefifer 1912 = Bvbmedius + hrachius, 
Submedialis — Schenck = mediua + base of diacoideus. 
Submedian— Ashmead 1900, Femald 1906 = submediellan. 
Submedialquerade [Ist] — Friese 1911 = nervulits. 
Submedialquerade [2d] — Friese 1911 = transverse part of discoideus. 
Submedialquerader — Kohl 1896 = nervellus. 
Submedialzelle [Ist] — ^Kohl 1896 = submedian. 
Submedialzelle [2d]— Kohl 1896 = Ut brachial cell. 
Submedialzelle — ^Kieffer 1912, Schmiedeknecht 1907 = submedian cell. 
Subradialader — Zaddach = radium. 
Subradialis [areola] — Hartig = costal cell. 

Terminalis [area, areola] — Dahlbom = 3d cubital or 2d brachial. 

Third — See explanatory note. 

Tilbagelobeude aarer — Nielsen and Henriksen 1915 = recurrents. 

Tilbagelobeude aarer — Nielsen and Henriksen = nervellus. 

TransTerso-accessoria — Foerster 1879 = inter anal. 

Transverse anal. — Berthoumieu 1904, Tosquinet = transverse part of 
discoideus. 

Transverse -brachiale. Is — Andr^ 1879 = inter casta. 

Transverse costal — Marlatt 1894 = intercostal. 

Transverse [o] cubital, e, is — Andr6 1879, Cameron 1882, Cockerell and 
Robbins 1910, Costa, Cresson 1887, Fernald 1906, Foerster 1877, Kiefifer 
1912, Marlatt 1894, Schmiedeknecht 1907, Shuckard = intercubitus 
or intercubiti (1, 2, 3). 

Transverse cubital — Cameron 1882 = inter cubitella. 

Transverse [o] discoidal, is— Costa, Foerster 1877, Kiefifer 1912, Kohl 1896, 
Norton 1867, Sz^pligeti 1904 = recurrents. 

Transverse discoidal — Cameron 1882 = nervellus. 

Transverse-discoidale — ^Andr6 1879 = transverse part of discoideus. 

Transverse-discoidalis — ^Andr6 1879 = intercvbitellae . 

Transverse externo-medial — Shuckard = basal vein. 

Transverse-humeralis — ^Foerster 1877 = nervulus. 

Transverso-humeralis — Kohl 1896 = nervellus. 

Transverse [o] lanceolate, 6e — Andr6 1879, Marlatt 1894 = inter anal. 

Transverse marginal — Norton 1867 = interradius. 

Transverse median [or Ist tr. m.] — ^Ashmead 1900, Cameron 1882, Cock- 
erell and Robbins 1910, Cresson 1887, Fernald 1906, Marlatt 1894, 
Shuckard = nervulus. 

Transverse median [2d] — Cameron 1882, Marlatt 1894, = transverse 
part of discoideus. 

Transverse median— Ashmead 1900, Cameron 1882, Fernald 1906, Mar- 
latt 1894 = nervellus. 

Transversale [e, us] ordinaire, arius — Berthoumieu 1904, Thomson 
Tosquinet 1896 = nervulus. 
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Transverse [o] radial, e, is— Andr6 3879, Cameron 1882, Foerster 1877, 

Marlatt 1894 = interradius. 
Transverso-subhumeralis — Foerster 1877 = prenervulus. 
Transverse submarginal — Norton 1867 = inter cvbiti. 
Transverso-submarginalis — Foerster 1877 = inter costa. 

Ulna — -Haliday = marginal vein. 

Unter-randnerv — Zaddach = subcosta. 

Upper Mittelzelle — Enslin 1912 = 1st cubital cell. 

Vedhaengscelle — Nielsen and Henriksen -1915 = appendiculate. 
Vingemaerke — Nielsen and Henriksen 1915 = stigma. 
Vordere-mittelere Schultezelle — Sz6pligeti 1904 = submedian. 

Zweig — Andr6 1879 = stigmal vein (Chalcid). 
Zweite — See explanatory note. 

LIST OF SYNONYMICAL SYMBOLS. 

In this list such terms as ''1st A,*' etc., can be found either under the 
letter or under the first figure in the symbol. Terms like "Cell III4" 
can be found either under ''Cell" or under the roman numeral, 
a— Robertson 1902b, 1903b, 1903c, 1904 = basal. 

IstA — Comstock and Needham 1898, MacGillivray 1906 = 2d anal c. 
1st A — MacGillivray = anellan. 
IstA — Comstock and Needham 1898 = svhmedius. 
lstA+2dA— Fernald^l906 = anellan. 
l8tA+2dA+3dA— Fernald 1906 = svhmedius. 
lst-|-2d-h3dA-|-Cu2+lst+2d+3dA— Bradley 1908 = svhmedius. 
2dA — Comstock and Needham 1898, MacGillivray 1906 = 1st anal c. 
2d A — ^MacGillivray 1906 = postellan. 
2dA — Comstock and Needham 1898 == inter anal. 
2d A— MacGillivray 1906 = anella. 
3dA— Comstock and Needham 1898, Fernald 1906, MacGillivray 1906, = 

posterior. 
3dA— Bradley 1903, Fernald 1906 = anal cell. 
3dA — Comstock and Needham 1898 = anal v. 
3dA— Fernald 1906, MacGillivray 1906 = axillus. 
c-v — Comstock and Needham 1898 = 1st interradius. 
C— Bradley 1908 == costal. 
C — Comstock and Needham 1898 = inter calarial; MacGillivray 1906 = 

intercalarial or costal. 
C — ^MacGillivray 1906 = castellan. 
C— Bradley 1908, Comstock and Needham 1898, Fernald 1906, MacGillivray 

1906 = costa. 
C— Fernald 1908, MacGillivray 1906 = costella. 
C+Sc— Fernald 1906 = costal. 
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C+ScH-Sci— Fernald 1906 = coatellan. 

Cu — Comstock and Needham 1898, MacGillivray 1906, = lat submedian. 

Cu— Comstock and Needham 1898, Fernald 1906, MacGillivray 1906 = 
medius . 

Cu^Feraald 1906, MacGillivray 1906 = mediella. 

IstA — Comstock and Needham 1906, MacGillivray 1906 = 2d anal cell. 

IstA — MacGillivray 1906 = anellan. 

IstA — Comstock and Needham 1898 fig. 48 = avbmedian. 

l8tA-|-2dA— Feraald 1906 = anellan, 

l8tA+2dA-|-3dA— Fernald 1906 = submedius. 

lst+2d-|-3dA-hCu2-hlst-h2d+3dA— Bradley 1908 = submediua. 

IstMj— Bradley 1908, Comstock and Needham 1898, Fernald 1906, Mac- 
Gillivray 1906 = M discoidal. 

Is tRi— Comstock and Needham 1898, MacGillivray 1906 = Ist radial. 

IstlV — Robertson 1904 = median. 

2dA — Comstock and Needham 1898, MacGillivray 1906 = Ist anal cell. 

2d A— MacGillivray 1906 = postellan. 

2d A — Comstock and Needham 1898 = inter anal. 

2d A— MacGillivray 1906 = anella. 

2dM8— Bradley 1908, Comstock and Needham 1898, Fernald 1906, Mac- 
Gillivray 1906 = 2d brachial. ^ 

2dM2— Fernald 1906, MacGillivray 1906 = brachiellan. 

2dRi— Comstock and Needham 1898, MacGillivray 1906 = 2d radial. 

2dRi-hR,— Bradley 1908, Fernald 1906 = radial. 

2ndIV — Robertson 1904 = Ist discoidal. 

3dA— €omstock and Needham 1898, Fernald 1906, MacGillivray 1906, = 
posterior. 

3dA — Comstock and Needham 1898 = anal vein. 

3dA— Fernald 1906, MacGillivray 1906 = axillus. 

3dA— Bradley 1903, Fernald 1906 = anal cell. 

Gui — Comstock and Needham 1898, MacGillivray 1906 = 2d submedian. 

Cui — Comstock and Needham 1898 = nervulus. 

Cu2 — Comstock and Needham 1898, MacGillivray 1906 = prenervulus. 

Cu+Cui— Bradley 1908, Fernald 1906, MacGillivray 1906 = svbmedian. 

Cu+Gu I— Bradley 1908 = medius. 

m— Bradley 1908, Comstock and Needham 1898, MacGillivray 1906 = 
1st abscissa of svbdiscoideus . 

m — Fernald 1906, Robertson 1903b = svbdiscoideus. 

m — MacGillivray 1906 = ha^al abscissa of discoidella. 

mi — Fernald 1906 = Ist intercubitella. 

m-cu— Bradley 1908, Comstock and Needham 1898 (fig. 48), Fernald 1906, 
MacGillivray 1906 = posterior abscissa of basal. 

m-cu — Comstock and Needham 1898 (fig. 38), MacGillivray 1906 (in some 
figs.) = basal. 

m-cu — Fernald 1906 — basal abscissa of cvbitella. 

m-cu — MacGillivray 1906 = posterior abscissa of basella. 

m+nis — Fernald 1906 = discoidella. 
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M— Bradley 1908, Comstock and Needham 1898, MacGillivray 1906 = 
median. 

M— Femald 1906, MacGillivray 1906 = mediellan. 

M— Bradley 1908, Comstock and Needham 1898 (fig. 48), Fernald 1906 = 
anterior abscissa of basal + base of ciihitv^. 

M— Comstock and Needham 1898 (fig. 38), MacGillivray 1906 (in some 
cases) — base of cvbitus . 

M — MacGillivray 1906 = anterior abscissa of basella-{-base of cubitella. 

Ml— Bradley 1908, Comstock and Needham 1898, Femald 1906, MacGil- 
livray 1906 = Sd discoidal. 

Ml— MacGillivray 1906 = 2d discoidellan. 

Ml — Comstock and Needham 1898 = apical portion of cubitus. 

IstMs— Bradley 1908, Comstock and Needham 1898, Fernald 1906, Mac- 
Gillivray 1906 = 2d discoidal, 

2dM —Bradley 1908, Comstock and Needham 1898, Fernald 1906, Mac- 
. Gillivray 1906 = 2d brachial. 

2dM —Fernald 1906, MacGillivray 1906 = brachiellan. 

M,— Fernald 1906 = 2d recurrent. 

Mt— Bradley 1908, Comstock and Needham 1898, MacGillivray 1906 = 
2d recurrent + second abscissa of svbdiscoideus . 

Ml — MacGillivray 1906 == recurrentella + apical abscissa of discoidella. 

Mi+i — Bradley 1908 = 2d abscissa of cubitus. 

M14.1 — Femald 1906, MacGillivray 1906 = Sd abscisssa of cubitus. 

Ml— Bradley 1908, Comstock and Needham 1898, Fernald 1906, Mac- 
Gillivray 1906 = 1st brachial. 

M| — Bradley 1908 = 2d abscissa of discoideus. 

M5 — Comstock and Needham 1898, MacGillivray 1906 = Sd abscissa of 
discoideus . 

M4— Femald 1906, MacGillivray 1906 = nervellus. 

M3+4— Bradley 1908, Fernald 1906, MacGillivray 1906 = 1st recurrent. 

Mj+Cui — ^MacGillivray 1906 = submediellan. 

Ma-|-CuH-Cui — Fernald 1906 = submediellan. 

M,+4+Cui+2+l8tA-f2dA— Fernald 1906 = brachiella. 

Mn.4+Cui+2-hlstA+2d+3dA— Bradley 1908, Fernald 1906 == brachius. 

M4— Bradley 1908, Comstock and Needham 1898, Fernald 1906, MacGilli- 
vray 1906 = Ist discoidal. 

M4— Bradley 1908, Comstock and Needham 1898 (fig. 48), Fernald 1906 = 
Ist abscissa of discoideus . 

M4 — Comstock and Needham 1898 (fig. 38) , MacGilli vray 1906 = 2d abscissa 
of discoideus. 

M4-I-CU — ^Femald 1906 — nervulus. 

M4-fCui— Bradley 1908, MacGillivray 1906 = nervulus. 

M4+l8tM2— MacGillivray 1906 = 1st discoidellan. 

M4+l8tMt-hMi— Fernald 1906 = discoidellan. 

M4-f Cui+i-f Is tA— Fernald 1906 = submediellan. 

M4+Cui+2-fl8t+2d-f-3dA— Bradley 1908 = 1st abscissa of brachius. 

r- Bradley 1908, Fernald 1906 = 1st abscissa of radius. 
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r — ^MacGillivray 1906 = Ist inierradius. 

r-m — Comstock and Needham 1898, MacGillivray 1906, Robertson 1902b, 
1903a, 1903c = Ist inter cubiti^. 

r-m+Rs—Bradley 1908, Fernald 1906 = Ist intercvbitv^ . 

R— Comstock and Needham 1898, MacGillivray 1906 = Ist cubital. 

R — Comstock and Needham 1898 (fig. 38) = subcosta. 

R+M— Comstock and Needham 1898 (fig. 48), MacGillivray 1906 = sub- 
costa. 

R+M—Fernald 1906 = svbcostella. 

R+M — MacGillivray 1906 = basal part of svbcosta. 

R+R8+4+*— Fernald 1906 = cvbitellan. 

R-f-Rs— MacGillivray 1906 = 1st cvbitellan. 

R-f-l8tRi— Bradley 1908, Fernald 1906 = 1st cubital. 

R-f Sc2 — MacGillivray 1906 = apical portion of subcosta in wings like Xyela . 

Ri— Fernald 1906, MacGillivray 1906 = metacarpus. 

Ri — Fernald 1906 = metacarpella. 

Ri — Comstock and Needham 1898 fig. 38 = lower margin of stigma. 

Ri — Comstock and Needham 1898 fig. 48 = radius catling truncating of 
radial. 

IstRi— Comstock and Needham 1898, MacGillivray 1906 = 1st radial. 

2dRi— Comstock and Needham 1898, MacGillivray 1906 = Xd radial. 

Ri+2— Fernald 1906, MacGillivray 1906 = radiellan. 

2dRi+R2— Bradley 1908, Fernald 1906 = radial. 

RiH-Sc2 — MacGillivray 1906 = apical portion of svbcostella. 

R? — Comstock and Needham 1898, MacGillivray 1906 = Sd radial. 

R2 — Comstock and Needham 1898, MacGillivray 1906 = Xd interradiv^. 

Rs— Bradley 1908 = Sd cubital. 

R3— Comstock and Needham 1898, Fernald 1908, MacGillivray 1906 == 
4th cijbital . 

Rs— MacGillivray 1906 = 3d cvbitellan. 

R3— Bradley 1908, Comstock and Needham 1898, Fernald 1906, MacGilli- 
vray 1906 = apical abscissa of radius. 

R3 — Fernald 1906 = apical abscissa of radiella. 

R3+4 — Bradley 1908 = middle portion of radius. 

R3+4 — MacGillivray 1906 = 5th abscissa of radius. 

R8+4+5 — MacGillivray 1906 = 4th abscissa of radius. 

R4— Comstock and Needham 1898, Fernald 1906, MacGillivray 1906 = 
Sd cubital. 

R4 — MacGillivray 1906 = 2d cvbitellan. 

R4— Bradley 1908, Comstock and Needham 1898, Fernald 1906, MacGilli- 
vray 1906 = Sd intercvbitus. 

R4 — MacGillivray 1906 = intercvbitella. 

R44-6— Bradley 1908 = 2d cubital. 

R4-f6-|-Mi — Fernald 1906, MacGillivray 1906 = apical portion of cubitus. 

Ri4-6-f-Mi — Fernald 1906 = apical abscissa of cubitella. 

Rft— Comstock and Needham 1898, Fernald 1906, MacGillivray 1906 = 
2d cubital. 
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Rfi— Bradley 1908, Comstock and Needham 1898, Fernald 1906, MacGilli- 

YTSiy 190Q = 2d intercvhitiLS. 
Ri — ^MacGillivray 1906 ^ 1st inter cubitella. 

Rs-h Ml— Fernald 1906, MacGillivray 1906 = 6th abscissa of cubitus. 
R6-I-M14.2 — Fernald 1906 = Ji-th abscissa of cubitus. 
R3 — Comstock and Needham 1898 = basal abscissa of radium. 
Rs — Comstock and Needham 1898, MacGillivray 1906 = base of radius. 
Rs — Fernald 1906 = 2d abscissa of radius. 
Rs-fM — ^Fernald 1906 — Isi abscissa of radiella. 
Rs-I-M— MacGillivray 1906 = radiella. 
S — Comstock and Needham 1898 = stigma. 
Sc — Comstock and Needham 1898 = 1st costal. 

Sc — Comstock and Needham 1898, MacGillivray 1906 = inter calar is . 
Sci— Comstock and Needham 1898, MacGillivray 1906 = 2d costal. 
Sci — ^MacGillivray 1906 = anterior branch of intercalaris , or in some wings 

inter costa. 
Sc2 — MacGillivray 1906 = posterior branch of intercalaris, or in some wings 

part of stigma. 
Sc+R+M— Bradley 1908, Fernald 1908, MacGillivray 1906 = subcosta. 
ScM— MacGillivray 1906 = 1st costal. 
nil — Robertson 1903b = apical end of stigma. 
III,_,.2— Robertson 1902a, 1902b, 1903c = radial. 
HI, section 2 of — Robertson 1903b = posterior basal margin of stigma. 

III, section 3 of — Robertson 1903b = radium. 
ni4— Robertson 1902a, 1902b = 3d cubital. 
III4 — Robertson 1903b = Sd intercubitus . 

III5— Robertson 1902a, 1902b, 1903a, 1903c = 2d cubital. 
1 1 16— Robertson 1902a, 1902b, 1903a = 2d intercubitus. 

IV, Ist — Robertson 1904 = median. 

IV, section 1 of — Robertson 1904 = anterior abscissa of basal. 
I V/ 2d— Robertson 1904 = /s^ discoidal. 

I V2— Robertson 1902a, 1903b = 2d recurrent. 
IV,— Robertson 1902a, 1902b, 1904 = 1st recurrent. 
V — ^Robertson 1904 = 2d submedian. 
y — Robertson 1904 = 1st brachial. 

V, section 2 of — Robertson 1903b = first section of discoideus. 
V2— Robertson 1903b, 1903c, 1904 = nervulus. 

VI — Robertson 1904 = 1st submedian. 

Cell 1st IV — Robertson 1904 = median. 

Cell 2d IV— Robertson 1904 = 1st discoidal. 

Cell nil +2— Robertson 1902a, 1902b, 1903c = radial. 

Cell III4— Robertson 1902a, 1902b = Sd cubital. 

Cell Ills- Robertson 1902a, 1902b, 1903a, 1903c = 2d cubital. 

Cell IV (1st)— Robertson 1904 = median. 

Cell IV (2d)— Robertson 1904 =^ 1st discoidal. 

Cell V — Robertson 1904 = 2d submedian. 

Cell Vi— Robertson 1904 = 1st brachial. 
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Cell VI— Robertson 1904 ^ Ist aubmedian. 

Section 2 of vein III— Robertson 1903b = loxver boundary of stigma. 

Section 3 of vein III— Robertson 1903b » radius. 

Section 1 of vein IV — ^Robertson 1904 = anterior abscissa of basal (JG 

fig. 8). 
Section 2 of vein V — ^Robertson 1903b = longitudinal portion of dis- 

coideus (J^i fig. 8). 
Vein a— Robertson 1902b, 1903b, 1903c, 1904 = basal. 
Vein Cu2 — ^Robertson 1904 = prenervtUus. 
Vein m — ^Robertson 1903b - subdiscoideus. 
Vein r-m— Robertson 1902b, 1903a, 1903c = Ist intercubitus . 
Vein nil — ^Robertson 1903b = apical end of stigma. 
Vein III4 — Robertson 1903b = Sd intercubitus. 
Vein Illi— Robertson 1902a, 1902b, 1903a = fd intercubitus. 
Vein IVi— Robertson 1902a, 1903b « 2d recurrent. 
Vein IVs— Robertson 1902a, 1902b, 1904 = 1st recurrent. 
Vein Vj— Robertson 1903b, 1903c, 1904 = nervulus, 

BIBLIOGRAPHY. 
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1910 — Cynipidae — Das Tierreich — ^Berlin . 
Davis, G. C. 

1897 — ^A Review of the Ichneumonid subfamily Trjrphoninae. 
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clature, "but drawings have been included which name 
the parts according to the Comstock system, these having 
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SziPLIGETI, Gy. V. 

1904— Family Braconidae — Grenera Insectorum, fas. 22a. 

1905 — Gruppe Ophionoidae — Genera Insectorum fas. 34 me. 
Thomson, C. G. 

Cataloged from Andr^. 
TOSOUINBT, J. 

1896 — Ichneumonides d'Afrique — ^Mem. Soc. Entom. Belgique, 
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Webmael, Constantin. 
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Zaddagh, £. G. 
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EXPLANATION OF PLATES. 
Drawings made by Miss Mary Carmody, Forest Entomology. 



Roman numerals are used to designate the wing areas and, in cases where 
an area is divided into two or more cells, arabic supemumbers are used to 
indicate the number of the cell (e. g. , C* — third cubital cell) . The number- 
ing of the cells corresponds in all figures. 

I — Costal cell or cells. X = Intercalarial cell. 

II = Radial cell or cells. XI = Costellan cell. 

III = Cubital cell or cells. XII =» Radiellan cell or cells. 

IV = Median cell. XIII = Mediellan cell. 

V = Discoidal cell or cells. XIV = Cubitellan cell or cells. 

V»4-III* = Discocubital cell. XV = Submediellan cell. 

VI = Submedian cell. XVI = Discoidellan cell or cells. 

VII = Brachial cell or cells. XVII = Anellan cell. 

VIII - Anal cell or cells. XVIII = Brachiellan cfi^ll. 

IX = Posterior cell. XIX « Postellan. 

VEINS. 

It was found impracticable to use the same lettering in all cases for 
corresponding veins in the various figures and consequently it is necessary 
to give a separate key to the veins for each figure. Capital letters are 
used for the veins of the forewing and small letters for those of the hindwing. 
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Fig. 1. Xyela julli I>a\in&n. 



XX* = Intercalaris. 
AX»B = Costa. 
BC = Stigma. 
CRD — Metacarpus. 
EGB = Subcosta. 
HLD = Radius. 
GIG» = Cubitus. 
FJi = Medius. 
jiTI»PS = Discoideus. 
PNipi = Subdiscoideus. 
UWT» = Submedius. 
T»U»S « Brachius. 
UW»Ui = Anal. 
JJ» = Basal. 
QQ* = 1st Interradius. 
RR* = 2d Interradius. 
KK* = 1st Intercubitus. 
LL* = 2d Intercubitus. 



MM* = 3d Intercubitus. 

II* = 1st Recurrent. 

NNi = 2d Recurrent. 

TTi = Nervulus. 

WW* - Interanal. 

ab ~ Costella. 

bd = Metacarpella. 

eb - Subcostella. 

hkd ^ Radiella. 

gig* « Cubitella. 

fj* = Mediella. 

j*ts * Discoidella. 

uu* = Anella. 

un = Axillus. 

hgj* » Basella. 

kk* = Intercubitella. 

ii* = Recurrentelia. 

tt* = Nervellus. 



Fig. 2. Euura macgillivrayi Rohwer. 



AB = Costa. 
BC = Stigma. 
CH*D = Metacarpus. 
EGB = Subcosta. 
HMH» = Radius. 
GIG^ = Cubitus. 
FJ = Medius. 
J*I*U* = Discoideus. 
PN*Pi =» Subdiscodeus. 
UT* « Submedius. 
T*W*U» = Brachius. 
WW* = Anal. 
YY* * Intercosta. 
JJ» « Basal. 
HK* s 1st Intercubitus. 
MM* = 3d Intercubitus. 
II* = Ist Recurrent. 
NN* = 2d Recurrent. 



TT* 

ab = 
be = 
ch*d 
ejb « 
hkh* 
gig* = 

j*ts = 
ww*t* 
t*w* = 
uw* « 



un = 
jhgj* 
kk* = 
ii* = 
tt* = 



- Nervulus. 
Costella. 
Stigmella. 

= Metacarpella. 
Subcostella. 

— Radiella. 
= Cubitella. 

Mediella. 

Discoidella. 

» Submediella. 
=> Brachiella. 
' Anella. 

Axillus. 
» Basella. 

Intercubitella. 
Recurrentelia. 

Nervellus. 



Fig. 3. Microplitus croceipes Cresson. 



ab » Subcostella. 
bd = Metacarpella. 
hkh* » Radiella. 
j*g* « Cubitella. 
fj* « Mediella. 
ut* « Submediella. 



t*u* = Brachiella. 
hj* = Basella. 
bq* = Interradiella. 
kk* = Intercubitella. 
tt* — Nervellus. 
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ajb — Subcostella. 
be = Metacarpella. 
hhi =« Radiella. 
gg* = Cubitella. 
ftg = Mediella. 



Fig. 4. Optus sanguineus Ashmead. 

ut^ = Submediella. 
t*u* = Brachiella. 
jg ~ Basella. 
tt* = Nervellus. 
gz - Postnervellus. 



Fig. 5. Labena species. 



AB = Costa. 
EC = Stigma. 
CH^D = Metacarpus. 
HKHi = Radius. 
FJi = Medius. 
J^I^S = Discoideus. 
PNipi = Subdiscoideus. 
JJi = Basal. 
UTi = Submedius. 
T»Ui « Brachius. 
I^K* = Discocubitus. 
K»NGi = Cubitus. 
KK* — 1st Intercubitus. 
LL^ = 2d Intercubitus. 



NN» = 2d Recurrent (called Re- 
current). 
JIT* = Nervulus. 
ab = Subcostella. 
bd = Metacarpella. 
hhi = Radiella. 
fg = Mediella. 
gg* = Cubitella. 
ts = Discoidella. 
ut* = Submediella. 
t^u^ = Brachiella. 
kk* = Intercubit^lla. 
gtt* = Nervellus. 



AB = Costa. 
BC = Stigma. 
CH^D = Metacarpa. 
HKHi = Radius. 
GIGi = Cubitus. 
FJi = Medius. 
J^I^S = Discoideus. 
PP* = Subdiscoideus. 
UTi = Submedius. 
TilJi = Brachius. 
JJi = Basal. 
KK^ = 1st Intercubitus. 
LL^ = 2d Intercubitus. 
11^ = 1st Recurrent (called Re- 
current). 



Fig. 6. Helcon species. 

JiTi = Nervulus. 
• W = 1st Inter anal. 

Wi = 2dlnteranal. 
ab = Subcostella. 
bd = Metacarpella. 
hh» = Radiella. 
ggi = Cubitella. 
fji = Mediella. 
ut* = Submediella. 
t*u* = Brachiella. 
jgji = Basella. 
jH* ^ Nervellus.. 
mm* = Interanella. 



EHB = Subcosta. 
HLHi ^ Radius. 
GK»Gi = Cubitus. 
FJi = Medius. 
Jipi s= Discoideus. 
JJ» = Basal. 



Fig» 7. Disholocaspis species. 

LL^ = 2d Intercubitus. 
JiTi = Nervulus. 
eb = Subcostella. 
jj^ = Basella.' 
fji = Mediella. 
jH* = Nervellus. 



KK* = 1st Intercubitus. 
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Fig. 8. Philaiiihus punclatus Say. 



AB = Costa. 


11* = 1st Recurrent. 


BC = Stigma. 


NNi = 2d Recurrent. 


CH^D = Metacarpa. 


J^Ti = Nerviilus. 


EB = Subcosta. 


ab = Costella. 


HLHi = Radius. 


bd = Metacarpella. 


GIMi = Cubitus. 


eb = Subcostella. 


FJi = Medius. 


hk = Radiella. 


J^I^S = Discoideus. 


gki = Cubitella. 


PNipi = Subdiscoideus. 


fg = Mediella. 


UTi = Submedius. 


gs = Discoidella. 


TilJi = Brachius. 


et* = Submediella. 


JJ^ = Basal. 


t^u* = Brachiella. 


KK^ = 1st Intercubitus. 


kki = Intercubitella. 


LL^ = 2d Intercubitus. 


gt* = Nervellus. 


MMi = 3d Intercubitus. 




Fig. 9. 


Foenus species. 


AB = Costa. 


PPi = Subdiscoideus. 


BC = Stigma. 


UTi = Submedius. 


CH»D = Metacarpus. 


TiU* = Brachius. 


EB = Subcosta. 


BG = Basal. 


HKHi = Radius. 


KK* = Intercubitus. 


GIKiQi = Cubitus. 


II* = 1st Recurrent. 


FG = Medius. 


TTi = Nervulus. 


GTIiPSi = Discoideus. 


ad = Costella + Metacarpell 



Fig. 10. Serphus caudatus (Say). 



AB = Costa. 
BC = Stigma. 
CH^D = Metacarpus. 
EE* = Subcosta. 
KH* = Radius. 
GK*G = Cubitus. 
FF* = Medius. 
PiPS = Discoideus. 



PP* = Subdiscoideus. 
UT* = Submedius. 
TiU* = Brachius. 
JF* = Basal. 
KK* = Intercubitus. 
TT* = Nervulus. 
ab = Costella. 



AB = Submarginal. 
BC = Marginal. 
CD = Postmarginal. 



Fig. 11. Chalcis ovata Say. 



CH = Stigmal. 

ab = Submarginella. 

be = Margineila. 



Actiial date of publication, April 5, 1916 
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PROCEEDINGS 

OF THE 

ENTOMOLOGICAL SOCIETY 

OF WASHINGTON 
VOL. XVIII 1916 No. 2 

A joint meeting of the Entomological Society of Washington 
and employees of the Bureau of Entomology was held in mem- 
ory of Francis Marion Webster on January 14, 1916, at which 
more than 60 persons were present. The resolutions adopted aref 
printed on a following page. 

Reminiscences were given by Messrs. Walton, Hunter, Schwarz, 
Sasscer, Howard, Marlatt, Currie and Banks illustrating the many-^ 
sided character of Professor Webster and showing the prominent 
part he played in the development of economic entomology in the 
United States. 
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Jftancte iHatton Wthsittx 

Whereas, the long and useful life of our colleague and friend, 
Professor Francis Marion Webster, was ended on January 3, 
i916; and 

Whereas, by his highly intelligent and successful work in lUi- 
nois, in Ohio, and in the Bureau of Entomology of the U. S. De- 
partment of Agriculture at Washington, he had done much for 
agricultiu'e in the United States and for the promotion of the 
science of economic entomology; and 

Whereas, at the same time, by his helpful interest in the work 
of others and by the cordial impetus which he gave to his own 
assistants, inspiring lasting friendship and respect; and 
, Whereas, by his blameless and irreproachable life he stood 
always as an example of the things that are good and fine; 

Therefore he it resolved^ That the scientific employees of the 
Biu'eau of Entomology and the members of the Entomological 
Society, of Washington feel that his death, though crowning a full 
and well-roimded career, leaves a great gap which, on accoimt of 
his unique and lovable personaUty, can never be filled; that he 
will be remembered by all of us with feelings of admiration and 
respect, and that the recollection of his qualities tdll for many 
years help to strengthen our interest in the cause of entomological 
science. 

Further he it resolved, That the warm sympathy of these organi- 
zations is extended to his family, and that copies of these resolu- 
tions be forwarded to Mrs. Webster and their children. 



Digitized by V^OOQIC 



OP WASHINGTON, VOLUME XVIII, 1016 79 

FRANCIS MARION WEBSTER. 

By L. O. Howard. 

Francis Marion Webster was born at Lebanon, New Hamp- 
shire, August 2, 1849. He was son of J. S. and Betty A. (Riddle) 
Webster. He married Maria A. Potter, of Sandwich, IlUnois, 
August 21, 1870. He was Assistant State Entomologist of 
IlUnois, 1882-4; Special Agent, U. S. Department of Agricul- 
ture, 1884-1892; Entomologist of the Ohio Agricultural Experi- 
ment Station, 1891-1902; an assistant on the Biological Survey 
of Illinois, 1903-4; after which he was appointed to a position 
in the Bureau of Entomology, U. S. Department of Agriculture, 
in charge of Cereal and Forage Crop Insect Investigations. 
He was Professor of Economic Entomology in Purdue Univer- 
sity 1885-88, and Consulting Entomologist of the Indiana Ex- 
periment Station 1888-1891. He was sent on a mission to the 
Melbourne, Australia, International Exposition by the U. S. 
Departments of State and Agriculture in 1888, visiting other 
portions of Australia, Tasmania and New Zealand, returning in 
1889. He was engaged during part of the years 1886-1890 in the 
solution of the problem of the suppression of the buffalo gnat 
in the valley of the lower Mississippi River. He was a Fellow 
of the American Association for the Advancement of Science 
and of the Indiana Academy of Science. He was a member and 
ex-president of the Ohio Academy of Science, the American 
Association of Economic Entomologists and the Entomological 
Society of Washington. He was a member of the Biological 
Society of Washington, the National Geographic Society, the 
American Society of NaturaUsts, and the Geological Society of 
Iowa. He was an honorary member of the Entomological So- 
ciety of Ontario and a corresponding member of the Cambridge 
Entomological Club and the New York Entomological Society. 

This is the brief statement, practically as it appears in Who's 
Who in America, concerning the career of our fellow member, 
who died at Columbus, Ohio, January 3, 1916. Since his death 
three biographical sketches have been published; the first by 
Mr. W. R. Walton, one of his principal assistants, in Sdence, 
February 4, 1916 (Vol. XLIII, No. 1101), the second by Prof. 
S. A. Forbes, with whom he was formerly associated in entomo- 
logical work, pubUshed in the Journal of Economic Entomology 
for February, 1916 (Vol. 9, No. 1), and the third by Dr. C. Gor- 
don Hewitt, Dominion Entomologist of Canada, in the Canadian 
Entomologist for March, 1916. 

The writer was so close to Webster, who has left us so recently, 
that it is difficult to view his life in perspective, yet it is per- 
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fectly obvious that his career was so useful and so well rounded 
that many important lessons can be learned from a study of its 
steps and from a general consideration of his character. 

In the first place he was a farmer's boy, and not trained in the 
schools, yet, by his abiUty and originality and his clear, practical 
mind, he accompUshed work of the highest character, organized 
a strong branch of the government service, directed the investi- 
gations of men of the highest college training, had strong clear 
ideas as to the direction and aim of college courses in science as 
appUed to agriculture, and was often consulted by teachers in 
arranging and developing such courses. This statement alone 
indicates that we are dealing with a most unusual character. 

It is probably the fact that he was a farmer's boy that ac- 
counts for the turning of his mind to entomological study, and 
the practical side immediately appealed to him from the fact 
that his father died when he was fifteen years of age. He mar- 
ried at twenty-one, and a few years later bought a farm in his 
home coimty in IlUnois (Dekalb County). On his farm he 
studied the injurious insects and began to collect beetles. 

His first pubUshed article ij appeared in the Chicago Weekly 
Inter ocean for 1874 and consisted of six weekly installments of 
notes on some of the common injurious and beneficial insects, 
under the general heading "Entomology and Agriculture." His 
more serious pubUshing career, however, began in 1879, in the 
columns of the Prairie Farmer, His earliest papers relate to the 
herbivorous habits of certain carabids, and, after several notes 
on this subject pubUshed in different issues of the journal, he 
brought out, in Bulletin No. 3 of the IlUnois State Laboratory 
of Natural History (November, 1880), a paper entitled "Notes 
upon the Food of Predaceous Beetles," which attracted very gen- 
eral attention and indicated quite plainly to the few of us who were 
then interested in such studies that a new and very careful ento- 
mological observer had entered the field. This paper showed care 
in the search of the Uterature, admirable powers of observation, 
famiUarity with the insects studied, and an unusually strong 
Uterary style. 

From this time on until the time of his death Webster's bib- 
liography covers rather more than six hundred titles.^ It is 
true tha*: very many of these titles are short newspaper articles 
published in the Ohio Farmer, the American Agriculturist and 
other agricultural journals, but it is also true that very many 
others contain the results of original observations and many of 
them have a broad character. 



1 See BibUography of the more important contributions to N. A. Ento- 
mology, S. Henshaw, Nathan Banks, U. S. Department of Agriculture, 
parts IV-VIIT, et seq. 
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Webster, so far as the writer can find, described only one 
species. Pteromalus gelechiae. In one of his pape;s he refers 
to the taxonomists as the pioneers attached to an army corps, 
who blaze the way, make the roads, build the bridges, and 
thus enable the army of biological and economic workers to fol- 
low more smoothly and to reaUze the direction in which they 
are going. He, by the way, instances the quarrels of species 
makers as likely to bring about the same confusion as though the 
pioneers differed as to the proper construction of a bridge along 
the path of the army. 

He had a philosophical mind, and many of his papers showed 
this trend. It is not necessary to recall the titles of these papers 
to those who read this. Perhaps he sometimes went too far, 
as in his writing on the trend of insect diffusion in the United 
States, but it goes to show the breadth of his mind. 

We have referred to the fact that so many of his titles are 
those of newspaper pubUcations. He defends this manner of 
pubUcation in his annual address as President of the Association 
of Economic Entomologists deUvered at Detroit August 12, 1897, 
and he argues that the daily and weekly press form better con- 
veyances for placing the results of studies and investigations be- 
fore the pubUc. "The daily press," he says, "can scatter infor- 
mation broadcast over the land within the space of twenty-four 
hours and, within a week, place it in the hands of every person 
who takes even the most isolated weekly paper." He then refers 
to the unfortunate reputation of the daily press for unreUability 
of statement, and further sates that the agricultural press, while 
affected in this way to a far less degree, still offers a wide field for 
fanprovement. 

This address as a whole is one of the best things Webster 
ever wrote. It is entitled "The Present and Future of Applied 
Entomology in America;" and it ie sound, while containing 
many of his characteristic metaphors and similes. He was 
always a good writer. 

His best work, on the whole, was done with insects that affect 
cereal and forage crops, the very field in which he built up his 
branch of the federal entomological service. His early investi- 
gations of the Hessian fly and the chinch bug started him on a 
long and comprehensive study of • hese two insects which continued 
until the day of his death. His joint-worm investigations opened 
up a field of much biological as well as economic importance, and 
he deserves the credit of establishing, not only parthenogenesis 
in the genus Isosoma, but a dimorphism and alternation of genera- 
tions which holds in a perfectly fixed way for one of the important 
crop pests of this genus, . Isosoma grande. For many years in 
Ohio he made notes and careful biological observations upon all 
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insects affecting this class of crops, and the results of his work 
down to 1903 are admirably displayed in Bulletin No. 42 of the 
Division of Entomology, entitled "Some Insects Attacking the 
Stems of Growing Wheat, Rye, Barley, and Oats, with Methods 
of Prevention and Suppression." In this admirable bulletin, 
which contains a very large amount of matter of biological and 
practical interest, he told for the first time over his own signa- 
ture the story of the discovery of dimorphism and alternation of 
generations in Isosoma. He also in this paper gives much atten- 
tion to the Dipterous enemies of the stems of grains, and years 
afterwards was able to station Dr. J. M. Aldrich, as a part of his 
force, in a field near the place of his old observations, to attempt 
to follow out life histories which he himself had been obUged to 
leave incomplete. In fact, it may safely be said that cereal and 
forage crop insects was Webster's own field. 

Aside from work in this direction, perhaps the most notice- 
able work which he did was that upon Simulium in the Missis- 
sippi bottomlands, and, in a paper which he read at the twenty- 
fifth annual meeting of the Society for the Promotion of Agricul- 
tural Science, he covered in a very excellent way a field well 
expressed in the title of his paper, "The Suppression and Control 
of the Plague of Buffalo Gnats in the Valley of the Lower Mis- 
sissippi River and the Relations Thereto of the Present Levee 
System, Irrigation in the Arid West and Tile Drainage in the 
Middle West." 

Webster was instrumental in the calUng of the first convention 
for the consideration of a national horticultural quarantine law, 
and in fact was the originator and promoter of the movement 
which resulted in the convention of nursery-men, horticulturists, 
entomologists, and plant pathologists which was held in Wash- 
ington, D. C., March 5 and 6, 1897. Although no legislation fol- 
lowed this convention, yet as a direct result the original bill was 
framed and introduced into both branches of Congress, and after 
a prolonged effort of nearly fifteen years resulted in the final 
passage of the Federal Horticultural Law in August, 1912. 

All the time that Webster was working on these intensely prac- 
tical questions he carried in the back of his head an intense 
interest in insect Ufe entirely aside from its economic aspects, 
and the latest paper which he wrote (not yet pubUshed) dealt 
with the interesting topic of ethno-entomology, which was read 
in part at Columbus by Doctor Felt the morning after its author 
was stricken with the fatal attack of pneumonia which resulted 
in his death four days later. This manuscript, the hundred or 
more entomologists who were present at that meeting may be 
interested to know, has been offered to the Bureau of American 
Ethnology, and, if they find it impossible to pubUsh it, it will be 
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sent to his son, R. L. Webster, at the Iowa Agricultural College/ 
who will doubtless find some place where it will be printed. > 

Webster was a man who had many friends. He was especially 
liked bj'- our Canadian colleagues, made frequent visits to Canada, 
lectured before the Ontario Entomological Society, published 
many notes in the Canadian Entomologist and in the Proceedings: 
of the Entomological Society of Ontario, and held the warm, 
friendship of the late Dr. James Fletcher and his successor, Dr. 
C. Gordon Hewitt, Doctor Bethune, the late WilUam Saunders 
and others. In the States he was regarded with warm friendship, 
and affection by a very large class of farmers, fruit-growers, 
scientific men, and especially by his entomological colleagues. 
As has been pointed out in two of the biographical sketches cited 
in an earUer paragraph, he had the respect and affection of his 
ojEcial assistants in the degree that a kind and wise father might 
have had. 

He died at the enrf of a long and useful career, actively in the 
harness, but with a most useful life work accomplished, with his 
children grown up and practically established in life, and after all 
it was a good way to die. 



Two Hundred and Ninety-First Meeting, 
January 6, 1916. 

The 291st meeting of the Society was entertained by Mr. C. L. 
Marlatt at the Saengerbund Hall January 6, 1916. There were 
present Messrs. Abbott, G. G. Ainslie, C. N. AinsUe, Barber^ 
Borden, Boving, Busck, Caudell, Craighead, Crawford, Cushman, 
DeGryse, Duckett, Ely, Fink, Fisher, Gahan, Greene, Himter, 
Hutchinson, Hyslop, Kewley, Knab, Kotinsky, Mclndoo, Paine, 
Rohwer, Sanford, Sasscer, Schwarz, Shannon, Simanton, Snyder; 
Turner, Walton, White and Wood, members and Messrs. C. T. 
Brues, H. G. Ferguson, H. H. Knight, Frank E. Lutz, C. M. 
Packard, H. K. Plank, and H. L. Viereck, visitors. 

The following new members were elected: Messrs. Arthur N". 
Borden, G. H. Paine, and R. M. Garner, active members ana 
A. I. Fabis, corresponding member. 

The following amendment to the constitution was adopted. 

Article IV. Add Section 2 as follows: 

Section B. The Society may elect, at any regular meeting, by three* 
fourths majority of the active members present, an Honorary President. 
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The Honorary President shall hold oflSce until recalled by the Society at 
any regular meeting through recommendations of the Executive Com- 
mittee and by vote of three-fourths of the active members present. 

Article V. Add Section 6 as follows: 

Section 6, The Honorary President shall be exempt from dues and shall 
have no specific duties, but he shall be ex-officio a member of the Executive 
Coinmittee. 

Following the adoption of this amendment, Mr. E. A. Schwarz 
was unanimously elected Honorary President. 

At the conclusion of the Presidential address, a vote of thanks 
was tendered Mr. Caudell for his excellent address. 

At the end of the regular program Dr. F. E. Lutz and Dr. 
G. T. Brues were called on and responded with appropriate re- 
marks. 

The following program was presented: 

ADDRESS OF RETIRING PRESIDENT. 

AN ECONOMIC CONSIDERATION OF ORTHOPTERA DIRECTLY 
AFFECTING MAN. 

By A. N. Caudell. 

At first glance the subject I have chosen may seem one of little 
scope, scarcely broad enough for a paper such as the present one. 
As a matter of fact, however, it is necessary to treat it in a very ' 
concise manner in order to keep it within desirable boimds. 
Therefore the following considerations are condensed as much as 
is conveniently possible. 

Orthoptera directly concerning man, either beneficially or in- 
juriously, affect him either physically or psychically, that is his 
physical person, externally or internally, or his spiritual or emo- 
tional nature. Orthoptera may, to the iminitiated, appear 
scarcely worth mentioning as directly affecting man injuriously 
but Uterature contains a number of incidents of sufficient interest 
to merit brief reference. Forms injuriously affecting man's person 
externally is a subject dealing mostly with injuries inflicted by 
biting. In dealing with this and alUed subjects it is not easy to 
separate popular superstitions from actualities and when the 
evidence rests upon the observations of laymen it is often more or 
less faulty. Actual incidents are ev'dently sometimes exagger- 
ated by recognized observers and more popular and less scrupu- 
lous writers often go still further. Inexperienced or ignorant 
people misconstrue facts and thus our Uterature teems with ques- 
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tionable statements. This was especially true in times far past 
but continues true, unfortimately^ to a considerable extent even 
yet. 

A superstition long prevailed in Maryland that if a black beetle, 
that is a cockroach, enters your room, or flies against you, severe 
illness, or perhaps even death, follows.^ As a recent example of 
evident error in observation I may mention a letter from a 
physician in New Mexico relating how a boy was bitten on the toe 
by a Stenopelmatus and, though the toe was immediately incised 
by a doctor, severe results followed, the boy being in a critical 
condition for some days and nearly losing his Ufe. While it is 
very doubtful if the insect was the real cause of the boy's ailment, 
it is undoubtedly true that at least quite severe mechanical in- 
jury and pain may be caused by the bite of orthopterous insects. 
I have myself been bitten in the palm of the hand by a native 
Orchelimumy an insect scarcely exceeding an inch in length, so 
severely as to ahnost draw blood and similar bites on the finger 
or back of the hand by some of our larger and more powerful 
Orthoptera would easily pierce the skin. Davis states that Belo- 
cephalus bites severely^ and Bernard records natives sleeping in 
vineyards in France as being bitten by Ephippigera.^ Brunner 
lost a piece of flesh, bitten out by the powerful jaws of Saga,^ 
and Wellman writes that Brachytrupes, a large cricket, can draw 
blood with its strong jaws.^ Cockroaches are known to bite oflF 
the eyelashes and nibble the toe nails of children in South Amer- 
ica* and in addition they scratch the faces of men, bite the greasy 
fingers of sleeping children^ and even eat the toe nails of sailors.* 
And not only do roaches bite man but they annoy him in other 
ways. Thus, Rev. Laock, an early Swedish clergyman in Penn- 
sylvania, had a roach enter his ear, causing intense pain until 
drowned out with water like a rat from its hole.^ There are 
other similar incidents recorded and the name '^ earwig" was 
given the ForficuUdae by reason of the widespread beUef that 
they habitually enter the ears of man. 

Orthoptera directly injuring man's person internally is a sub- 
ject pertaining mostly to their causing disease and the dissemi- 
nation of the same. This phase of orthopterous economy is 

1 Cowan's Curious Facts, p. 82 (1865). 

« Journ. N. Y. Ent. Soc, vol. xx, p. 305 (1912). 

» Tech. trait. Vigne (1914). 

* Burr, Proc. S. Lond. Ent. Soc, 1899, p. (11) (1900). 

* Ent. News, vol. xix, p. 29 (1908). 

8 H. H. Smith, In Circular, 2 ser., No. 51, Div. Ent. U. S. Dept. Agric, 
p. 6 footnote a902). 

^ Catesby, Nat. Hist. Carolina, vol. ii, p. 10 (1748). 

* Gates, U. S. Naval Med. Bull., vol. vi, p. 212-214 (1912). 
» Cowan's Curious Facts, p. 79 (1865). 
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closely connected with that dealing with external injuries by the 
entrance of the ear by roaches, etc., as mentioned above, and 
especially by injuries to the s£in by secretions given ofif by cer- 
tain species. Thus an African katydid exudes a clear yellowish 
fluid from pores in the side of the body near the junction of the 
thorax and abdomen which causes a quite severe eruption if it 
comes into direct contact with the skin. The natives appreciate 
and fear this property and its potency was verified experimentally 
by Dr. H. Stannus,^® who thinks extensive ulcerations of various 
parts of the body may sometimes result from this cause when 
proper medical advise is lacking. Certain earwigs are reported 
by Dr. Wellman to be considered poisonous by the natives of 
Angola, and Wellman himself thinks it possible thaji septic matter 
may be introduced by a 'bite' from the powerful forceps of the 
forficulid in question.^^ Hasselfc has written on an affection of the 

Ups of persons to whose mouths roaches are attracted for food or 
drink.^2 

There are few Orthoptera recorded as the direct cause of disease 
in man. In 1872 there was pubUshed in Philadelphia ai^ eight 
paged pamphlet which reads Uke a production of pre-Plinjran 
days.^ The writer contends that locusts and grasshoppers are 
the prime cause of the eruptive diseases of Uving things. He 
proves his assertions by biblical quotations and qualifies as a 
learned scientist by various interesting statements, such as that 
houseflies originate from the intestinal worms of man. A more 
recent charge against Orthoptera as a direct cause of disease in 
man was brought to the attention of this Society a year ago by 
Dr. Howard. This was a letter from a correspondent who drank 
a bottle of soda water and found a decayed roach in the bottom 
which he considered the cause of Bright's disease, a malady with 
which he was soon afterwards stricken. While the instances cited 
above involve elements liable to just criticism, there are others 
which are at least plausible and some doubtlessly well founded. 
Thus literature recoids several cases where grasshoppers, during 
great invasions, fell into the sea to be later cast ashore in such 
immense numbers that the air was polluted by the decaying mass, 
resulting in pestilential conditions costing the Uves of many 
people. Also in times of grasshopper invasions the insects be- 
foul the roofs of houses with their excrement and the rain water 
drained into cisterns from such roofs is defiled^* and dysentery 

10 Bull. Ent. Research, Lond., vol. ii, p. 180 (1911). 
^1 Ent. News, vol. xix, p. 32 (1908). ' 

12 Tidschr. voor Ent., vol. viii, p. 98-99 (1865). 

'3 Riley, W. D., Locusts and GrEisshoppers. The beginnmg and the 
end of the febrile or eruptive diseases in living things. 

1* Bull. Bur. Ent. U. S. Dept. Agric, No. 22, p. 106 (1900). 
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results from mechanical irritation by particles contained in such 
polluted water.^^ 

However few or doubtful the records of Orthoptera directly 
causing disease in mankind, their instrumentaUty in the dissemi- 
nation of disease organisms is a matter well worth consideration. 
Their importance in this respect is, of course, sUght as compared 
with some other groups, especially the Diptera, and this phase 
of the subject is insignificant as compared with the general 
subject of medical entomology. But that certain Orthoptera, 
especially the Blattidae, may yet prove of real importance as dis- 
seminators of disease is not to be doubted. That they are well 
qualified for playing such parts is certain. Many pubUshed 
articles show cockroaches to be veritable hotbeds of various kinds 
of germs and that they fairly teem with bacterial organisms both 
inside and out.^^ Their eggs are covered with bacteria when de- 
posited^^ and their feces show micrococci in abundance.^^ They 
may carry the hypopus stage of the cheese mite^^ and common 
cosmopoUtan species in Denmark have been proven to act as 
secondary host to a bacillus which produces cancer in rats.^® 
Morrell concludes that the common croton bug, by contamination 
with its feces, is able to, and may possibly, play a small part in 
the dissemination of tuberculosis and in the transmission of polo- 
genic organisms,^^ also that they are in all probabilities an active 
agent in the souring of milk kept in kitchens and that they are 
imdoubtedly a very important factor in the distribution of molds 
to foods, etc., in cupboards and cellars. Gates states that roaches 
may spread typhoid on ships and carry in their intestines and on 
their feet the organisms of diphtheria, tonsilUtis and tuberculosis,^ 
and some writers consider them fully as dangerous as houseflies 
as the viriUty of bacterial organisms is not diminished by passing 
through their alimentary tract.^^ A Danish professor claims that 
cancer is caused by drinking water in which cockroaches have ovi- 
posited^ and roaches have been mentioned as possible transmifc- 

'*Prout, Journ. Trop. Med. and Hygiene, p. 137-139 (1908). 

i« Herms and Nelson, Amer. Journ. Pub. Health, vol. iii, p. 229 fl913), 
Sartory and Clerc, C. R. Soc. Biol., vol. Ixiv, p. 545 (1908), and Barber, 
Philippine Journ. Sci., vol. vii, p. 521-524 (1912). 

17 Petri, Mem. d. R. Stazione di Palol. Vegetale, Rome (1909). 

»^Northrup, Tech. Bull. Mich. Exp. Stat., No. 18, p. 25 (1914). 

" Ealand, Ins. and Man, p. 244 (1915). 

" Fibiger, Berliner Klin. Wochenschr., vol. 1, p. 289-298 (1913), Fibige^ 
Hospitalstid, Copenhagen, vol. Ivii, p. 1049-1112 (1914), and Fibiger ar 
Ditlevsen, Contr. biol. morph. Spiroptera (1914). 

" British Med. Journ., p. 1531 a911). 

«2 U. S. Naval Med. Bull., vol. vi, p. 212 a912). 
." Longfellow, Amer. Journ. Pub. Health, vol. iii, p. 68-61 (1913). 
. " Nordlyset, New York, Febr. 20, p. 8 (1913). 
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ters of the tropical disease beri-beri.^ Roaches have also been 
considered in connection with the carrying of the vibrios of Asiatic 
Cholera^^ and, in common with many other insects, they have been 
investigated as possible factors in the cause and spread of pella- 
gra, but with negative results.^^ 

There are few published references of Orthoptera, other than the 
roaches, as disease carriers, the only one now recalled being the 
spread of cholera for long distances by migratory locusts in Africa.^* 
It is record?d that grasshoppers in times of invasions leave a 
cholera-like pestilence in their w ke and they are also accused of 
carrying into uninfested regions the foot and mouth disease of 
cattle.29 

Aside from physical effects, either external or internal as dis- 
cussed above, man is injuriously affected directly by orthopterous 
insects scarcely at all. Aside from disagreeable odors of such spe- 
cies as cockroaches, etc., that offend his olfactory sense, his 
psychic nature is practically unaffected. True, his nervous sys- 
tem may now and then be more or less shocked from fright, 
as in the case recently recorded of terror caused in a Philadelphia 
school by the issuance of yo ng mantids from the ootheca.*® 
A heroic janitor with a irop handle came to the rescue in this 
case. It reminds me of the first mole cricket I ever saw and of 
how gleefully I carried my wonderful prize home, only to have it 
killed 'good and dead' by my frightened mother. 

Orthoptera beneficially related to man directly may be divided, 
like those injuriously affecting him, into those affecting him physi- 
cally and those influencing him psychically. The first group com- 
prises species used in medicine and those eaten as food. The 
former, I believe, is a matter based almost entirely on pristine 
beliefs and popular fallacies. A common European katydid is 
given the common name ''wartbiter" from the beUef prevalent 
in Sweden that its bite removes warts.^^ Burr remarks that it is 
possible that the woimd caused by the insect, together with the 
action of formic acid often exuded from the jaws of angry Orthop- 
tera, and a goodly amount of faith'on the part of the wart-stricken 
individual might indeed cause these mysterious growths to dis- 
appear. Ancient lore is replete with all kinds of cures attributed 
to various insects. The following recorded instances may be 

" Van der Scheer, Journ. Trop. Med., vol. iii, p. 96-97 (1900); Manson, 
Tropical Diseases* (4 edit.), p. 376 il907). 

** Barber, Philippine Journ. Sci., vol. ix, p.* 1-4 ri914). 

*^ Jennings, Amer. Journ. Med. Sci., vol. cxlvi, p. 418 (1913). 

"Riley, Ref. Handb. Med. Sci., vol. v, p. 75 (1887). 

" Kannemeyer, Trans. S. Afr. Philos. Soc , vol viii, p. 84r-85 (1893). 

»oEnt. News, vol. xvi, p. 292 1905). 

" Proc. S. Lond. Ent. Soc, 1899, p. (11) (1900). 
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mentioned as pertaining to the Orthoptera. A leg of Grylhis 
boiled in water prevents retention of urine by man and animal.** 
Cockroaches bruised ai;d mixed with sugar cure ulcers and cancers 
and kill worms in children; the ashes of burned roaches are an 
effective physic^ and the inner viscera of roaches boiled in oil 
cure earache.** Cockroaches are made into tea and formed into 
pills for various ailments of man and powdered and extracted in' 
alcohol they are a remedy for dropsy.^* Oil of forficulids rubbed 
on the temples, wrists and nostrils strengthens the nerves; ashes 
of house crickets cure weak sight and enlarged tonsils and tritu- 
rated bodies of migratory locusts, with proof spirits, cure haemor- 
rhoids and quench thirst.*^ There are many more such records of 
the remarkable medicinal properties. of Orthoptera but no more 
need be repeated here. 

As an article of food the Orthoptera are of real importance and 
the general use of insects as food for man is not only a matter of 
ancient history but of the present times as well. Dr. Howard 
has but recently urged experiments along this line*^ and man of 
many climes annually consume considerable quantities of insects 
and insect products. Were the present paper one dealing with 
insects in general this one topic of their use as food would be quite 
enough for one evening's discussion. Confined to the Orthoptera 
it is limited mostly to a consideration of the edibility of locusts, 
or grasshoppers. Other families of Orthoptera however enter 
somewhat into the diet of man and even the unsavory cockroach, 
when properly salted, is said to have an agreeable flavor for those 
fond of highly flavored dishes.^* Personally, however, I have 
formed no liking for roaches as food, in spite of the fact that on a 
trip through the west I had them served to me alive in straw- 
berries, a la carte with fried fish, and baked in biscuits.^ ^ 

At least one genus of Phasmidae serve as food for man, the 
natives of Woodlark Island eating a species of Karabidion,^^ 
Gryllidae, too, are eaten, field crickets being an article of diet in 
Jamaica when that island was first discovered,*^ and the natives 
of Africa eat quantities of BrachytrupeSj which they dig from their 
burrows and prepare for the pot by removing the legs and wings.*^ 
The Orthoptera most extensively used as food are, as sta ed above, 

32 Sanchez, Datos para la Medica Mexicana (1893). 

" Sloane, Hist. Jamaica, vol. ii, p. 204 (1707-25). 

»* Cowan's Curious Facts, p. 82 (1865). 

3*^ Bogomolow, St. Petersb. Med. Woehenschr. C1884). 

^'Ealand, Insects and Man, p. 217 (1915). 

"Monthly Letter, Bur. Ent. U. S. fiept. Agric, No. 18, p. 1 (1915). 

" Lugger, 3 Repts. Minn. Exp. Sta., p. 36 (1898). 

"Ent. News, vol. xv, p. 63 (1904). 

*» Montrouzier, Fauna Woodlark, p. 82 (1855). 

*i Sloane, Hist, of Jamaica, vol. ii, p. 204 (1707-25). 

« Wellman, Ent. News, vol. xix, p. 29 (1908). 
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locusts, or grasshoppers. There is no doubt but that wholesome 
and palatable dishes may be prepared from the bodies of these 
insects and a somewhat extensive use is pow made of them for 
this purpose by the natives of many regions. Ansorge says 
that John the Baptist needs no pity by reason of his entomo- 
logical diet as he should tire of honey sooner than of locusts.*^ 
That the flavor of well cooked locusts is not distasteful is vouched 
for by no less an authority than Dr. C. V. Riley. A somewhat 
extensive experiment was seriously carried out by Dr. Riley and 
others and the results summed up in his candid statement that, 
from personal experience, he considered our common locust more 
palatable when cooked than some animals commonly served on 
our tables.^ In this experiment, which was given considerable 
newspaper notoriety at the time, locusts were prepared in various 
ways, all proving satisfactory. Ancient and recent literature is 
rich in reference to this subject and an interesting compilation of 
older accounts may be found in Cowan's Curious Facts, pages 
120-131. I wish here to refer to but one of these ancient items, a 
poetic inventory of the larder of a poor Athenian family. The 
writer, Alexis, says: 

For our best and daintiest cheer, 
Through the bright half of the year, 
Is but acorns, onions, peas, 
Ochros, Lupines, radishes, 
Vetches, wild pears nine or ten, 
With a locust now and then. 

Under the title "Why not eat insects?" Vincent M. Holt has 
published an undated booklet of 99 pages treating of insects as 
food and, while the menus suggested seem ludicrous, he is evi- 
dently sincere in his arguments. Recipes are given for the prep- 
aration of locusts and the writer attests their palatability from 
personal experience and the testimony of others. I quote a 
menu from this work as a matter of interest, though locusts do not 
happen to be included in it: 

Snail Soup. 

Fried soles, with Woodlouse Sauce. 

Curried Cockchafers. 

Fricassee of Chicken with Chrysalids. 

Boiled leg of mutton with Wire-worm sauce. 

Ducklings, with Green Peas. 

Cauliflowers garnished with Caterpillars. 

Moths on toast. 

« From Under the African Sun (1900). 

** Proc. Amer. Assoc. A4v. Sci., p. 208-214 (1875). 
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The above menu, of course, sounds absurd, but is a raw oyster 
more attractive, gastronomically, than a well prepared locust? 
I say 'weU prepared locust,' for nothing favorable can be said of 
illy prepared concoctions such as an imauthenticated account 
credits certain Indians with using, that is, fatty juices dipped 
from decayed masses of locus's and eaten as a salad. There is a 
justified vagueness as to the details of this practice but such salads 
need not be compared with the undoubtedly tasty and nutritious 
preparations civiUzed man might enjoy could he only overcome 
prejudices and eat insects. Chemical analysis shows locusts to 
possess a high nutritive value,^^ we have divine permission from 
the Bible to use them as food,*^ and they are admittedly tasty 
morsels, therefore why, indeed, not eat them? 

My final topic, Orthoptera directly affecting man's psychic 
nature beneficially, is one of some importance. Man's aesthetic 
nature is appealed to by the beauty of many forms, his music- 
loving soul is soothed by their song and his sporting proclivi- 
ties are gratified by contests of strength and valor between pug- 
nacious males of certain species. 

As objects of beauty a considerable number of Orthoptera are 
rivaled only by the most brilUantly colored butterflies. For ex- 
ample, certain giant lobe-crested grasshoppers of South America 
have the under wings brilliant with various hued tints, so blended 
as to incite the admiration of the most stoUd observer. Certain 
mantids of the Old World are so constructed in form and color 
as to resemble brightly colored orchids. There are also many 
Orthoptera of more somber hues which are objects of admiration 
by reason of their wonderful forms, some exhibiting a marvellous 
array of spines and flanges, and others are so constructed as to 
perfectly mimic in form or color certain objects, as bark, twigs, 
etc. Our common walking stick insect resembles, when at rest, 
the twigs among which it lives so perfectly as to merit our appre- 
ciation. Still other Orthoptera, which are neither briUiant in 
color nor striking in structure, are objects of interest by reason 
of their gracefulness of form or agiUty of motion. 

The songs of insects has been enjoyed and applauded by man 
since the dawn of history and among our musical insects the 
Orthoptera are dominant. So musical are the notes of some of 
our orthopterous songsters that it is difficult to express their' 
melody. The rhythmic beat of the tree-cricket has been termed 
by Burroughs as a "slumberous breathing," while Hawthorne 
describes it an "audible stillness" and declares that "if moon- 
light could be heard it would sound like that."*^ 

« Howard, Ist Rept. Locust Bur., p. 63-69 (1907). 

*^ Leviticus, Chapter xi, par. 22. 

*^ McNeill, Ent. Amer., voL v. p. 103 (1889). 
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Various efforts have been made to set to music the notes of 
Orthoptera. Scudder made the attempt with the songs of a 
number of species** and Regen has attempted it with the notes 
of Thamnotrizon.^^ The results of these efforts look interesting 
but a lack of musical training prohibits my judging their merit. 

A species of large katydid is kept captive by natives in South 
America for the sake of its song*® and the natives of Africa are 
lulled to sleep by the song of caged crickets.*^ Some species, in- 
deed, are objects of barter in some regions. Thus gryllids are 
sold in little cages in the streets of Florence on Ascension day as 
songsters*^ and caged crickets are sold in Portugal for their song 
and for the good luck which they are supposed to bring their 
owner.*^ 

Considerable use is made of Orthoptera in sport, especially in 
China and Japan. The Chinese are much given to gambling and 
will bet on an3rthing and are said to win and lose fortunes on 
cricket fights as American sportsmen win or lose at horse races. 
In China the fighting crickets are trained and cared for as care- 
fully as if they were blooded horses. They are given a fixed diet, 
partly of honey and boiled chestnuts, and if one falls ill it is fed 
on mosquitoes. A good cricket fight will last half an hour and, 
to win, one of the combatants must slay his adversary or throw 
him bodily over the six-inch wall inclosing the arena. These 
fighting crickets, which are all males, are bought and sold like 
horses, one with a good record bringing five or ten dollars, while 
a champion often sells for as much as fifty dollars. 

My initial plans for the present discussion included the con- 
sideration of the economic relations of the Orthoptera to man 
both directly and indirectly. But I soon decided that the first, 
and by far the smaller, phase of this general subject would suf- 
fice even when discussed as briefly as above. The second phase, 
even if treated as briefly as I have covered my subject this eve- 
ning, would form a paper far too long for such an occasion. Even 
the one subject of injurious locusts and the havoc they play with 
vegetation would require a paper as long, if not longer, than that 
which I have presented this evening, and I therefore leave the 
consideration of their indirect relations for some futiu'e time. 



"Hitchcock's Rept. Geol. N. Hampshire, vol. 1, p. 362-380 (1874); 
twenty-third Ann. Rept. Ent. Soc. Ontario, 1892, p. 62-78 a893). 

*^ Sitz. ber. Akad. Wiss. Wien. Math. — Nat. Klasse, vol. xcvii, p. 487- 
488 (1908). 

^0 Bates, Journ. Ent., vol. i, p. 4t4-477 (1863). 

"Moufet, Ins. Theatr., p. 136 (1634). 

" Burr, Proc. S. Lond. Ent. Soc, 1899, p. (12-13) (1900). 

^3 Bather, Bull. Brooklyn Ent. Soc, vol. viii, p. 56 (1913). 
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In discussing the address Mr. Schwarz stated that during the 
great grasshopper invasion of the western states, some of the 
residents had been compelled by lack of other food to eat grass- 
hoppers. He spoke of having once sampled grasshopper soup 
and pronounced it excellent in taste. 

Mr. Hunter congratulated Mr. Caudell on his address and re- 
gretted that more attention was not given to references to insects 
in classical Uterature and folk lore. Mr. Hunter also stated that 
the disease Beriberi occurred in various parts of the United States. 

A NEW SPECIES OF AGROMYZA DESTRUCTIVE TO BEANS IN 
THE PHILIPPINES. 

By J. R. Malloch, Urhanaj Illinois. 

This species was sent me by Professor Baker with the informa- 
tion that it is very destructive to beans in the Philippines. It' 
works in the stems of young plants and sometimes destroys whole 
fields. In a later letter he adds the information that it "often 
causes extensive damage in planting of cowpeas, mungo, and 
beans." The following description is printed as a name is de- 
sired for the species. 

Agromyza destructor new species. 

Female. — Shining black. Head entirely black, center stripe opaque, 
orbits and frontal triangle glossy black, with a bluish tinge. Thorax 
and abdomen with a slight tinge of blue. Legs entirely black. Wings 
clear, veins black-brown. Halteres black. 

Frons slightly over one-third the head-width, sides distinctly converg- 
ent anteriorly, the anterior width little more than half the posterior width; 
triangle very long and slender, its length about twice its posterior width, 
reaching almost to anterior margin of frons; orbital bristles 4 in number, 
decreasing slightly in length towards front; orbits narrow, distinctly dif- 
ferentiated from center stripe, without distinct hairs; third antennal 
joint small, round; arista bare; cheek short, not over one-sixth the eye- 
height, not produced anteriorly, marginal hairs normal. Mesonotmn with 
2 pairs of dorso-centrals, discal setulae not numerous. Costa to end of; 
fourth vein; inner cross-vein below end of first, and at two-fifths from 
apex of discal cell; last section of fourth vein about five times as long as 
preceding section; last section of fifth about two-thirds as long as pre- 
ceding section. 

Length, 0.5-0.75 mm. 

Type locality: Los Banos, Philippine Islands (C. F. Baker). 
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NEW TACHINIDAE FROM NORTH AMERICA. 

Bt Habribon E. Smith. 

Bureau of Entomology, Cereal and Forage Insect Investigations. 

Following are the descriptions of one new genus and five new 
species of Tachinidae taken in the United States, with several 
notes upon species belonging to this family heretofore described. 

Hsrpochaeta eudryae, new species. 

Length 5 to 7 mm.; black, bronzy gray pollinose species. Front in 
each sex distinctly wider than either eye, frontal vitta var3dng from 
faintly yellowish to golden gray pollinose, about three times as wide 
as sides of front. Ocellar bristles reclinate, frontal bristles descending 
nearly to the base of the third antennal joint, the sides of the front bear- 
ing a few scattered bristly black hairs outside of each frontal row. Eyes 
hairy. First two antennal joints yellowish, the third joint from four to 
five times as long as the second. Arista thickened on the basal fourth to 
one-third, the penultimate joint as broad as long. Sides of face about 
one-fifth as wide as the facial depression, bristles on the facial ridges 
ascending three-fifths of the distance from the vibrissae to the base of the 
antennae. Vibrissae inserted on a level with the front edge of the oral 
margin, palpi and tip of probosis yellow. 

Dorsum of the thorax bronzy gray pollinose, the vittae indistinct. 
Three dorso-central and two sternopleural macrochaetae. Scutellum 
bearing a discal pair of macrochaetae, three pairs of marginals and a 
longer cruciate apical pair. Tibiate yellowish, the middle tibiae on the 
outer side bearing two or more strong bristles near the middle. 

Hairs of the abdomen depressed, the second segment bearing a pair of 
median discal and marginal macrochaetae, the third segment a discal 
pair and a marginal row and the fourth a discal and marginal row. 

Wings hyaline, the apical cell ending but little before the extreme 
wing tip, the first longitudinal vein bristly almost to the tip, the third 
vein bearing two or three bristles at its base. Cal3rpteres whitish. 

Described from one male and one female taken at Oswego, 
New York, June 11, 1897, one female from the White Momitains 
(Morrison) and one female (Holotype) reared from Eudryas 
grata, April 12, 1911, from a larva taken at Newton, Mass. All 
of the material placed in the collection of the U. S. N. M. from 
which it was kmdly loaned to me by Mr. Frederick Knab, with 
the exception of the holotype which was reared at the Gypsy 
Moth Laboratory. 

Holotype: Cat. No. 20175 U. S. N. M. 

Hypochaeta townsendi, new species. 

Differs from H. eudryae as follows: Length 6 to 7 mm. Abdomen coxae, 
femora and tibiae reddish yellow, first two joints of the antennae, palpi 
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and tip of probosis yellow. Front nearly as wide as either eye, outside of 
the frontal row, a row of weaker bristles, the three uppermost simulating 
orbital bristles. Frontal vitta, sides of front and the parafacials gray 
poUinose, faintly tinged with yellow, as viewed from above. Thorax and 
scutellum black, bronzy gray pollinose, thoracic vittae indistinct. Median 
abdominal vitta blackish, middle tibiae on the outer side bearing a single 
bristle near the middle. Apical cell ending in the costa close to the extreme 
wing tip. 

Described from a single male specimen taken at Miami, Flor- 
ida, October 27th, by Dr. C. H. T. Townsend, after whom the 
species is named. 

Holotype: Cat. No. 20176 U. S. N. M. 

Wiathemia okefenokeensis, new species. 

Length 8 mm. Black, gray pollinose. Front in male about three-fifths 
as wide as either eye,, frontal vitta opaque brownish black, wider than 
either side of front. Frontal row of bristles descending to base of third 
antennal joint, outside of these scattered bristly black hairs. Para- 
frontals and sides of face silvery gray pollinose, the bristly hairs on lower 
half of parafacials irregularly disposed. Cheeks about one-fifth the eye 
height, palpi yellow. The third antennal joint faintly tinged with rufous 
at its base, about two and one-fourth times as long 'as the second. 

Thorax black, golden gray pollinose, marked with four broad black vit- 
tae. Four postsutural and three sternopleural macrochaetae. Scutel- 
lum wholly black, bearing three pairs of long marginal macrochaetae and a 
shorter cruciate apical pair. Discal scutellar bristles present. Legs 
black, the hind tibiae ciliate with bristles of equal length, middle tibiae 
bearing a single bristle on the outer side near the middle. Front tarsi 
greatly dilated, the pul villi longer than the last tarsal joint. 

Sides of the first three abdominal segments and the fourth segment 
reddish yellow. Abdominal macrochaetae confined to a marginal row upon 
the third and fourth segpients. Hairs of abdomen long, depressed. Venter 
of the third and fourth segments beset with a distinct patch of long bristly 
hairs, on either side of the median. 

Base of wings and along the costa to the tip of the first longitudinal 
vein tinged with yellowish. Apical cell open, the third longitudinal vein 
bearing one or two bristles at its base. 

Described from a single male specimen taken in June, 1912, on 
Billy's Island, in the Okeefenokee Swamp, Georgia, by Mr. J. 
Chester Bradley. 

Holotype: Cat. No. 20054 U. S. N. M. 

Amobia utahensis, new species. 

Length 13 to 14 mm. Silvery gray pollinose species, head slightly 
wider than thorax, front at base of the antennae, as viewed from the 
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side, projects nearly four-fifths the horizontal diameter of the eye. An- 
tennae black, not reaching below the middle of the face, the second and 
third joints of nearly equal length. Arista thickened on at least the 
basal two-fifths, the penultimate joint as broad as long. Frontal bristles 
not descending below the base of antennae, outside of these numerous 
bristly black hairs. Eyes bare, sides of front and the parafacials con- 
colorous, densely silvery gray poUinose, the sides of face bearing many 
irregularly disposed bristly black hairs. Vibrissae inserted far above 
the level of the front edge of the oral margin, proboscis short, the palpi black. 
Genae a rich velvet reddish brown. Cheeks broad, well covered with 
bristly black hairs. Facial plate deeply concave, hardly wider than the 
sides of face. 

Thorax densely gray poUinose, marked with three wide black dorsal 
vittae, either side of the wide median vitta an indistinct narrow vitta 
which gradually disappears just beyond the transverse suture. Post- 
sutural macrochaetae four, sternopleura bearing two strong bristles with 
many long bristly hairs between, several of which approximate the true 
macrochaetae. Scutellum bearing three pairs of strong marginal and 
several discal macrochaetae. Legs including the coxae black, the tarsal 
claws elongate. 

Abdomen elongate conical, gray poUinose, marked with three rows of 
semi-triangular contiguous black spots. First and second abdominal 
segments bearing a median marginal pair of macrochaetae, the third a 
marginal row and the fourth a marginal row and sub-marginal pair. 

Wings hyaline, the third longitudinal vein bearing two or three bristles 
at its base, calypteres milky white faintly tinted with yellow along the 
borders. 

Described from a single male specimen taken in the Logan 
Canon, Utah, by Mr. E. P. Hoff. (The date of collection upon 
the locality label, pinned beneath the specimen is not plainly 
descernible, but is apparently July 4, 1909.) 

Holotype: Cat. No. 20055 U. S. N. M. 

Parkeriellus, new genus. 

Genotype: Parkeriellus flavipalpis new species. 

Head wider than the thorax, sides of face on the lower half bare, fronta 
bristles in a single row, descending to the base of the third antennal joint, 
frontal vitta opaque brownish black, not as wide as the sides of front. 
Ocellar bristles directed forward. Vibrissae cruciate, placed on a level 
with the front edge of the oral margin. Facial ridges bristly on the lowest 
fourth to one-third. Parafacials less than one-third as wide as the facial 
depression. Eyes bearing short scattered hairs, penultimate joint of arista 
as broad as long. Cheeks about one-fifth as wide as the eye height. Ab- 
domen short conical, bearing discal and marginal macrochaetae. Ovi- 
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positor broad, nearly one-half as wide as its length, shining black, some- 
what sickle shape. (This type of ovipositor is unique in character, and 
of a type not previously noted by the writer.) Wings hyaline, the apical 
cell ending in the costa but slightly before the extreme wing tip. 

Parkeriellus flavipalpis, new species. 

Length 7 mm. Front about one and one-fifth times as wide as either 
eye. Parafrontals gray poUinose; as viewed from above, faintly tinged 
a golden hue, sides of face, genae and facial depression silvery gray pol- 
linose. Antennae black, extending nearly to the oral margin, the third 
joint two and one-half times as long as the second, arista thickened nearly 
to the middle. Palpi yellow. Two pairs of strong proclinate orbital 
bristles in the female, sides of front bearing a few weak scattered hairs 
outside of the frontal row. 

Thorax and scutellum concolorous, dull bronzy gray pollinose, four 
indistinct black vittae, gradually disappearing toward the posterior 
margin. Three postsutural and three sternopleural macrochaetae. Scu- 
tellum bearing a discal pair, three pairs of long marginals and a shorter 
cruciate apical pair of macrochaetae. Legs black, the middle tibiae each 
bearing a single bristle on the outer side near the middle, hind tibiae 
sub-ciliate. 

Abdominal segments except the first, grayish pollinose on the basal 
two-thirds, the first segment bearing a pair of median marginal macro- 
chaetae, the second a discal and marginal pair, the third a discal pair and a 
marginal row and the fourth segment a discal pair and a sub-marginal 
row. Hairs of abdomen depressed. 

Posterior end of the hind cross-vein ending nearer to the bend of the 
fourth longitudinal vein than to the small cross-vein, the third longitu- 
dinal vein bearing two or three bristles at its base. 

Described from a female specimen taken at Laurel, Montana, 
August 9, 1914, by Dr. R. R. Parker, in honor of whom the generic 
name has been proposed. 

Holotype: Cat. No. 20053 U. S. N. M. 

Neodichocera tridens, Walton. 

A male specimen of this species taken on the Gallatin Moun- 
tain, Montana, June 30, 1914, by Dr. Ralph R. Parker, thus 
adding a new locaUty record for this most interesting species, but 
recently described. 

Paradmontia brevis Coq. 

I also have two male specimens of this species which were 
taken at Laurel, Montana, July 9, 1914, by Dr. R. R. Parker. 
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Neophorichaeta johnsoni Smith.' 

I am under obligations to Dr. C. H. T. Townsend in kindly 
calling my attention to the possible synonymy of the above spe- 
cies with that of Tricogena setipennis Coq.* Mr. W. R. Walton 
has graciously compared the paratype of N. johnsoni with Coquil- 
lett's holotype of setipennis and &ids them identical. Coquil- 
lett had the female and the specimens from which N. johnsoni 
were described were the males. Thus, N. johnsoni becomes a 
synonym of Tricogena setipennis Coq. 



Two Hundred and Ninety-Second Meeting, February 6, 

1916. 

The 292nd meeting of the Society was entertained by Dr. 
L. O. Howard at the Saengerbund Hall, February 3, 1916. There 
were present Messrs. AinsUe, C. N. AinsUe, C. G. Baker, Barber, 
Borden, Boving, Busck, Caudell, Craighead, Crawford, Cush- 
man, DeGryse, Ely, Fink, Fisher, Gahan, Gamer, Greene, Hein- 
rick, Heidemann, Howard, Isely, Kewley, Knab, Kotinsky, Mid- 
dleton, Paine, Pierce, Quaintance, Rohwer, Sanford, Schwarz, 
Shannon, Simanton, Snyder, Turner, Walton, Webb, and Wood, 
members, and H. A. Ingerson and T. D. Urbahns, visitors. 

The following program was presented: 

A new Interpretation of the Relationships of Temperature and Hu- 
midity to Insect Development. By W. Dwight Pierce.' 

MORE LIGHT ON MYIOPHASIA.* 

(Diptera, Tachinidae.) 

By J. M. Aldrich. 

Cereal and Forage Crop Insect Investigations, Bureau of Entomology, 

After reading with much interest the analysis of this group 
pubUshed in the September nimiber of the Proceedings (vol. 
xvii, pp. 107-114), the thought occurred to me that it might be 
possible to get additional information about Wiedemann's Mon- 
tevideo specimen, type of aenea and this species the type of Myio- 
phasia. I accordingly addressed a letter to the well-known Vienna 

^ Psyche, vol. xxii, No. 3. 

« Revis. Tach., p. 130. 

5 Withdrawn for publication in Journ. Agr. Research. 

* Published by permission of Chief of Bureau. 
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dipterist Friedrich Hendel, asking him to look at the type and 
answer certain specific questions about it, also to send sketch of 
head profile and wing. 

Owing to the absence of Hendel, the latter was answered by 
Dr. Zerny, Custodian of Diptera, giving the following infonnatibn: 

Wiedemann's type is a male in pretty poor condition. The 
eyes are naked; I enclose a diagrammatic drawing of the head in 
profile. The bristUng of the abdomen is for the most part lost 
by abrasion; but it can be seen that on the first and second seg- 
ments macrochaetse are wholly wanting; on the third and fourth 
the scars of a row of marginal bristles are present on each. A 
sketch of the wing-venation is also enclosed. 

The three specimens from Georgia (20?" cf, 1 ) 9 agree perfectly 
with the type; the eyes are naked in both sexes, the apical cell 
open. 

The part of the work of Brauer and Bergenstamm in which 
Myiophdsia was published, appeared at the latest in November 
1891; Myiophasia therefore has priority over Townsend's name, 
which was published in December. 

The accompanying pencil sketches, copied by me with the 
utmost care, are submitted herewith. 




Myiophasia aenea, type; from sketches by Dr. H. Zerny. 



The letter and wing figure appear to settle beyond all further 
question that Mr. Townsend's Phasioclista metallica is a synonym 
of Myiophasia aenea. 

Incidentally, the estabUshment of this fact has some bearing 
on Mr. Townsend's theory that the various forms of Myiophasia 
are each closely associated with a certain ecological environment. 
Aenea, it appears, occurs from Montevideo to Maryland and 
Illinois; I have it also from New Bedford, Mass., and Fort Col- 
lins, Colo. Townsend recognizes seven principal Ufe zones, of 
which this form has been collected in five. Referring to his tabu- 
lation (op. cit., p. Ill), it appears that setigera has been collected 
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twice, in two zones; setigera oregonensis twice, in two zones; 
clistoides twice, in two zones; mesensis once, necessarily in one zone; 
sierricola twice, in one zone; robusta once, necessarily in one 
zone; ruficomis twice, in two zones; nigrifrons several times, 
through a range of five zones; gldbosa several times, through a 
range of five zones. Looking at the facts from this point of 
view, one would hesitate to say, "The impress of the environ- 
ment is upon each of them/' 



In discussion of this paper Dr. Townsend presented the fol- 
lowing: 

NOTE ON MYIOPHASIA AENEA WD. 
By Charles H. T. Townsend. 

Dr. Aldrich has kindly sent me letter received from Dr. H. 
Zerny, of the Vienna Museum, giving certain structural details 
of the holotype of this species, together with a drawing show- 
ing venation and side view of head. The holotype is a male. 
In my synopsis of the Myiophasia group published in the Pro- 
ceedings of the Society last year, the characters furnished by 
Zerny lead unmistakably to couplet 11, and there agrees with 
Phasioclista in the absence of median marginal macrochaetae on 
second abdominal segment. But otherwise they agree with 
Myiophasia and not with Phasioclista, Males of the form given 
as Phasioclista metallica in my synopsis, from the Atlantic coast 
region, show the front not produced in profile and the hind cross- 
vein normally in middle between small crossvein and bend of 
fourth vein. The drawing by Zerny shows the front well pro- 
duced and the hind crossvein nearer to bend of fourth vein (20 
mm. from small crossvein and 13 mm. from bend), agreeing per- 
fectly with males of Myiophasia setigera from the western moun- 
tain region (New Mexico). 

The information supplied by Zerny is thankfully received, but 
does not decide the matter. The lack of bristles on second seg- 
ment of Wiedemann's holotype may be abnormal. A good series 
of specimens from Montevideo, the holotype locality, as well as 
further study of the holotype in connection with same, will be 
absolutely necessary to decide the question. In any event, the 
characters furnished by Zerny show that aenea Wd. is not con- 
specific with metallica Towns., and hence will need a new name, 
as it is preoccupied by Tachina aenea Mg. (1824). 

In this connection, I note that my original description of 
Phasioclista metallica does not agree fully with the specimens of 
the form given imder that name in the above-mentioned synopsis. 
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Either there is some variation yet unaccounted for or two forms 
have been confused. The holotype of metalUca and a series from 
the holotype locaUty must be studied to decide this point. 



NOTES ON SOME GENERA OF SYRPHIDAE WITH DESCRIPTIONS 
OF NEW SPECIES. 

By R. C. Shannon, Bureau of Entomology, 

This paper includes synopses of the genera Chrysogaster and 
Caliprobolaj the latter genus in this coimtry hitherto included un- 
der Brachypalpus, The kind interest and assistance which Dr. Al- 
drich and Messrs.. Knab, Crawford and Barber have taken in 
various ways has had much to do with its preparation. The 
material used is from Dr. Aldrich, Mr. Banks, the Biological 
Survey and the National Collection. 

Genus Chrysogaster Meigen. 

The genus Chrysogaster in North America can be divided into 
four distinct groups, as is shown below in the table. Verrall,^ in 
his British Syrphidae, has a table which separates the British 
species into three groups which he designates by their subgeneric 
names, but the comparison of these groups with our species shows 
intergrading differences and aflSnities. Although our groups are 
distinct, their species are, as a rule, closely aUied to each other. 

Loew^ has described a species, nigrovittata, which has the third 
antennal joint almost three times as long as broad. This species 
belongs to the group of which stigmata Will, is typical, as is indi- 
cated by the wing venation and color of the legs. The writer 
has seen only one species in this group with antennae as long as 
Loew described for nigrovittata and this is stigmata (see table). 
Specimens now in the National Collection which were determined 
by WiUiston and recorded in his synopsis of the Syrphidae as 
nigrovittata are placed by the writer under other species, sinuosa 
and parva, n. sp. Paul R. Jones^ records two females of nigrovittata 
from Idaho.* He states that the antennae are a trifle longer than 
indicated in Loew's description. 

1 Brit. Flies, VIII, p. 186, 1901. 

* Zeitschr. fur Naturw. XLVIII, No. 14, p. 323, 1876. 

» Ent. News, 18, p. 238, 1907. 

*Ent. News, XVIII, p. 238, 1907. 
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TABLE OF SPECIES. 

1. At least first two tarsal joints yellow or yellowish red. Antennae 

elongate; apical cross vein rectangular or directed slightly inwards; 
stigma about as long as distance between the tips of second and 

third vein; mesonotum with coppery vittae. (Group 1) 2 

Legs entirely dark 5 

2. Eyes with several linear markings 3 

Eyes with only a faint median transverse stripe 4 

3. Vertical markings on eyes very labyrinthine, last section of fourth 

vein at the middle with an inward angulation which bears a stimip 
and terminating beyond tip of the second vein; wings with blackish 

markings on the outer cells nitida Wied. 

The vertical markings on the eyes fairly regular; last section of fourth 
vein without the angulation and stump; wings with spot only at tip 
of second vein and sometimes one at tip of fourth vein.. &e{{tiZa Will. 

4. Cross veins with brownish clouds pictipennis Loew. 

Wings entirely hyaline pidchella Will. 

5. Last section of fourth vein (apical cross vein) recurrent on its distal 

half; stigma only about as. long as distance between the tips of 
second and third veins; antennae not very small, sometimes elon- 
gate; a whitish poUinose band extends across face just below anten- 
nae, except in stigmata and possibly in nigrovittata, and below this 

band the face is rugulose. (Group 2) 6 

Last section of fourth vein directed obliquely outward in its distal 
portion 13 

6. Third antennal joint approximately three times as long as broad. . 7 
Third joint less elongate 8 

7. Pile on frons and ocellar triangle black nigrovittata Lw., <f 

Pile on frons and ocellar triangle whitish stigmata Will., cf 

8. Squamae and halteres darkened 11 

Squamae and halteres whitish 9 

9. The transverse pollinose band below antennae reduced almost to two 

spots at the eye margins; frons black; arista a little shorter than the 

antennae stigmata Will., 9 

The pollinose facial band complete and distinct; frons greenish 
metallic 10 

10. The vittae on the mesonotum very faint, paler than rest of dorsum; 

arista a little longer than the antennae; rather large, robust species. 

rohusta n. sp. 

Vittae on mesonotum coppery colored; arista a little shorter than 

antennae; small species .parva n. sp. 

11. Dark, greenish black species; pile on ocellar triangle and frons rather 

long and dark padfica n. sp. 

Dark steel blue species with very short whitish pile on frons and ocellar 
triangle 12 
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12. Entire abdomen unicolorous with thorax and as distinctly punctured. 

unicolor n. sp. 
Disc of abdomen subopaque sinuosa Bigot. 

13. Stigma only about as long as distance between the tips of second and 

third veins; frons in the female with nearly parallel sides and with* 
two slightly rugulose, longitudinal stripes; antennae small; squamae 
and hal teres pale; disc of abdomen shining. (Group 3) . . .lata Lw., 9 
The stigma elongate, much longer than the distance between the tips 
of the second and third veins; the penultimate section of the fifth 
vein a little bowed downwards; a transverse whitish poUinose band 
just below the antennae; antennae very small; disc of abdomen 
subopaque. (Group 4) 14 

14. Frons in the male but little inflated; in the femalci the width of the 

eyes at mouth margin but little greatef than at vertex; 'both sexes 

with rather faint vittae on mesonotum; small species nigripes Lw. 

Thorax without vittae; frons of the males much puffed out; larger 

species 15 

16. Squamae with a darkened tinge; pile on the frons rather long. 

inflatifrona n. sp. 
Squamae whitish; pile on the frons in male rather short. . texana n. sp. 

Ghrysogaster stigmata Will. 

The description of this species was based upon specimens from 
California. Three specimens, two males and one female, from 
Moscow, Idaho, sent by Professor Aldrich, agree with the types 
except that they are somewhat blacker in color, but this is not a 
suflScient difference to separate them. The antennae of the fe- 
male are less elongate, the third joint being only a Uttle more 
than one and a half times as long as broad; the third joint dif- 
fers further from that of the male in being broadly reddish on 
the lower margin. 

Ghrysogaster robusta, new species. 

A rather large, robust species for this genus; dark greenish bronze. 

Male: Ocellar triangle and frons bronzy green, with conspicuous, 
pale brownish pile. Antennae blackish, reddish on under side of third 
joint, which is a little longer than broad; arista dark, very minutely 
pubescent and but little longer than antennae. Face greenish black, 
with short white pile, rather gently excavated, mouth margin reaching 
forward as far as antennal prominence; a distinct whitish poUinose band 
extending across to the eyes and below this the face is broadly, faintly 
rugulose. Thorax with very short, pale brownish pile; mesonotum with 
two median, very faint stripes. Disc of abdomen subopaque, shining 
at the sides. Hypopygium rather large, with abundant, short, whitish pile. 
Wings slightly smoky. Squamae whitish and halteres yellowish. The first 
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tarsal joint of the hind legs somewhat swollen. Length, 7.6 mm.; wing 
6 nmi. 

Allotype Female: Differs from the male as follows: Frons rather smoothly, 
transversely rugose, interrupted medianly by a very shallow longitudinal 
furrow, the pile short, yellowish brown. Stripes on the mesonotimi more 
distinct, silvery green. Abdomen nearly as broad as long. Length about 
6.5 mm.; wing 5 mm. 

Pacific Grove, California, two males and two females. May 9, 
1906, wet meadows in woods (J. M. Aldrich). 

Type: Cat. No. 20279 U. S. N. M. 

This species appears to be closely related to C, stigmata Will., 
but this latter species has elongate antennae, shorter pile on the 
frons and the pollinose band below the antennae is represented 
by only two silvery spots at the sides. 

Ghrysogaster parva, new species. 

Small, light greenish bronze species. 

Male: With whitish, short pile on ocellar triangle and frons, shorter 
on tbe frons. Antennae fulvous, darker on upper margin, third joint a 
little longer than broad, arista dark, a little shorter than antennae and 
without perceptible pubescence. Face greenish black, with whitish pol- 
linose band below the antennae and beneath this broadly, faintly rugulose ; 
the pile white, very short and scattered. Thorax with very short brown- 
ish pile; mesonotum with four faint copper-colored vittae. The sub- 
opaque disc of the abdomen surrounded by shining sides. Hypopygium 
large, with inconspicuous, white pile. Wings somewhat smoky. Squa- 
mae whitish; hal teres yellowish. First tarsal joint of ^he hind legs not 
swollen. Length: 5 mm.; wing about 4 mm. 

Allotype Female: Frons greenish black, with transverse rugose ridges, 
interrupted medianly by a longitudinal, very shallow depression and with 
very short, whitish pile which is longer on ocellar triangle. The vittae 
on the mesonotum more distinct than in the male. Abdomen broad and 
oval. Length about 5.5 mm.; wing about 4.75 nun. 

Colorado, nine females, one male (fom- of these were placed by 
WilUston under C. nigrovittata) ; Lake Tahoe, California, one male 
and one female; Ormsby, Nevada, one 9 , July 6 (C. F. Baker); 
Reno, Nevada, one 9 (H. F. Wickham); Garland, Colorado, a 
pair in copulation, June 18. 

The four specimens mentioned last are larger than the others. 

Type: Cat. No. 20280 U. S. N. M. 

The types are labeled only "Colorado." 

This species is very closely related to robustay but is smaller 
and much less robust, the pile on the frons is shorter, the arista 
shorter and apparently entirely without pubescence, while there 
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are four vittae on the thorax instead of two, and these are coppery 
colored. The first joint of the male hind tarsi is also noticeably 
more slender. 

Ghrysogaster pacifica, new species. 

Large, robust, dark, greenish bronzy black species, the largest of this 
group. 

Male: Ocellar triangle and frons with rather long blackish hairs. 
Frons shining black, noticeably inflated. Antennae reddish brown, third 
joint twice as long as broad; arista darker, a little longer than antennae. 
Facte shining, black, with short whitish pile, not excavated and the mouth 
margin but little produced and not reaching as far forward as antennal 
prominence. A whitish poUinose stripe extends across to the eyes just 
below the antennae and below this the face is broadly, faintly rugulose. 
Thorax with very short, whitish pile. Mesonotum with four dark vittae. 
Disc of 'abdomen subopaque. Wings somewhat smoky. Squamae blackish, 
the halteres darker. Length 8.5 nun.; wing 6 mm. 

Type: Cat. No. 20281 U. S. Nat. Mus. 

Described from two males without locaUty labels but labelled 
'* Collection Coquillett" and determined by Coquillett as C. nigro- 
vittata, which is a CaUfornian species (the different length of 
antennae distinguishes it at once from nigrovittata) , Since much 
of Coquillett's early material was from CaUfornia and since he 
determined it as a species described from CaUfornia, the surmise 
that CaUfornia is the habitat for this species would seem justified. 

This species is easily recognized by its large size, rather long, 
dark pile on the frons and the straight face with the mouth margin 
but sUghtly produced. It resembles Ghrysogaster robusta some- 
what in general appearance, but its longer antennae and the 
color of the squamae and halteres at once distinguish it. 

Ghrysogaster sinuosa Bigot. 

Mediimi sized, dark, steel blue species. 

Male: Frons and ocellar triangle bluish black, with blackish hairs. 
Antennae reddish yellow, darker on upper margin, third joint about one 
and one-half times as long as broad; arista darkened at the base, yellowish 
towards the tip, a little longer than the antennae. Face shining bluish 
black, entirely bare but for a few hairs along the eyes; just below the an- 
tennae, a whitish pollinose cross band extends to the eyes, the face faintly 
rugulose below this. Face receding, the mouth margin but little produced. 
Thorax with minute whitish pubescence. Mesonotum with four distinct 
blackish vittae. Disc of abdomen subopqaue, the rest of the dorsum 
shining. Hypopygium prominent, with whitish pile. Wings with a black- 
ish tinge. Squamae and halteres blackish. Length: 7 mm.; wing 5 mm. 

Female: Frons with very short pile, longer on the vortex, with the 
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transverse rugosity interrupted down the middle. The frons widens rather 
gradually toward the antennae. Wings, squamae and halteres paler than 
in the male. 

Four males and two females: "Washington Territory;'' Seattle, 
Washington, May 22, 1897; Moscow, Idaho, June 2, 1908 (J. 
M. Aldrich); Moscow Mountain, Idaho (J. M. Aldrich); Oregon, 
(Koebele); Mono Lake, California, July 23, 1911 (J. M. Aldrich). 

The specimens, now in the National Collection, four from Colo- 
rado and one from Washington Territory, which WiUiston re- 
corded as nigrovittata Loew in his "Synopsis of North American 
Syrphidae'' do not fit the description that Loew gave for the 
length of the third antennal joint. The four specimens he had 
from Colorado now form part of the material of C parva^ a new 
species described in this paper; his other specimen, from Wash- 
ington Territory, except for a few minor points, fits the descrip- 
tion of Bigot's C. sinuosa, which WilUston had placed as a syn- 
onym of C. stigmata, 

C, sinuosa may be recognized by its dark steel blue color, the 
fulvous antennae, darkened squamae, halteres and wings, and the 
microscopic pubescence on the body. The third antennal joint 
varies somewhat- in size in the male. In the Oregon specimen it 
is a Uttle longer than in the others, while in the specimen from 
Moscow Mountain, Idaho, it is nearly as broad as long. 

Ghrysogaster unicolor, new species. 

Medium sized, dark steel blue species; the entire dorsum of the abdomen 
unicolorous with, the thorax. 

Female: Frons shining, bluish black, with the transverse ridges more 
broadly separated and the longitudinal, median dividing ridge broader 
than in the other species of this group; pile short and pale. Antennae 
elongate, first and second joints darkened, third reddish brown, darker 
on the upper margin and about two and one-half times as long as broad; 
arista darkened at the base, becoming lighter towards the tip. Face dark 
steel blue, with a poUinose, whitish band extending across to the eyes 
just below the antennae and below this broadly, faintly rugulose; a tubercle 
or swelling on each side of the face below near the eyes. Thorax with mi- 
croscopic pile; mesonotum with four blackish vittae, the outer ones very 
faint. Abdomen entirely dark steel blue, the same as the thorax. Wings, 
squamae and halteres darkened. Length: 7 mm.; wing 5.25 mm. 

Two females from Ormsby County, Nevada (type locaUty) , July 
6 (C. F. Baker); Iteno, Nevada (H. F. Wickham). 

Type: Cat. No. 20282 U. S. N. M. 

This is the only species of this group in which the disc of the 
abdomen is not subopaque, but unicolorous with the mesonotum. 
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Ghrysogaster nigripes Loew. 

Rather small, dark species. The apical cross vein is bent inward 
to join the third vein. Stigma much longer than the distance from the 
tip of the second vein to tip of the third. Legs entirely black. 

Male: Ocellar triangle raised and with rather short black pile. Frons 
but little inflated, shining bluish-greenish black, the pile black, longer 
than on the ocellar triangle. Antennae quite small, third joint ovate, 
yellowish brown, the arista darker. Below the antennae a transverse 
whitish poUinose band extends to the eyes. Face colored as the frons, 
with a small tubercle. Thorax velvet black with numerous irregular me- 
tallic greenish spots enclosing punctures, more or less confluent at the 
sides, and a pair of rather ill-deflned stripes of the same color on the 
dorsum midway of the middle and the sides; pile short and rather dense, 
blackish. Scutellum concolorous with mesonotal punctures. Dorsum of 
abdomen opaque, the sides shining, dark metallic green. Wings with a 
distinct blackish tinge. Squamae and halteres darkened. Length: about 
6 mm. ; wing about 4.5 mm. 

Female: More bluish or greenish than the males, immature specimens 
purplish. The pile everywhere shorter, being hardly noticeable. Frons 
transversely rugose, interrupted at the middle by a longitudinal ridge, 
above the antennae smoothed, with depression in the middle and some- 
what produced forward. The eye margins but little wider below than at 
vertex. Antennae noticeably larger than in the male, yellow, somewhat 
darkened. Below the antennae a whitish, poUinose band extends across 
to the eyes. Mesonotum and scutellum dark metallic blue, unspotted and 
without stripes. Wings a little clearer, in inmiature specimens hyaline, 
and the squamae paler than in the male. Length: about 5.5 mm.; wing 
about 4.5 mm. 

Specimens from Ontario, Maine, New Hampshire, Massachu- 
setts, Connecticut, New York, Maryland, Virginia, North Caro- 
hna, Georgia. 

Ghrysogaster inflatifrons, new species. 

Large species, color dark greenish black. The apical cross vein not 
recurrent, stigma much longer than the distance between the tips of the 
third and fourth vein. Legs entirely black. 

Male: Ocellar triangle prominent, with black pile. The frons well 
puffed out, shining, with rather long, black hairs. Antennae reddish yel- 
low, the arista blackish; third joint ovate, nearly as broad as long. Be- 
low the antennae a whitish poUinose band extends across to the eyes. 
Face with large rugulose spots on the sides above and with a small tubercle. 
Mesonotum velvety black and with many punctures which are enclosed by 
metallic greenish spots and with dense, short, blackish pile; scutellum 
unicolorous with the spots on thorax. Dorsum of abdomen subopaque. 
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the sides shining, dark greenish black. Wings and squamae slightly 
blackish, the halteres darker. Length: about 8 mm.; wing about 6 mm. 

North Carolina, four males (Morrison). 

Type: Cat. No. 20283 U. S. N. M. 

This species is closely related to C nigripes. The larger size, 
the greater swelUng of the frons in the male, which also has no- 
ticeably longer pile, the longer pile on the thorax and scutellum 
and the absence of the stripes on the mesonotimi distinguish it 
from nigripes. The antennae are also larger. 

Ghrysogaster texana, new species. 

Male: Bright steely blue. Ocellar triangle prominent, with black 
pile. Frons well puffed out, highly polished, steel blue, with rather 
short black pile. Antennae yellowish, the third joint darkened above, 
ovate, nearly as broad as long, arista blackish. A whitish poUinosc band 
below the antennae extends to the eyes. Face with arcuate rugulose spots 
directed toward the antennae and with rather poorly defined tubercle. 
Thorax with short dark pile; mesonotum without stripes. Dorsiun of 
abdomen subopaque, the sides bright steel blue. Legs entirely dark. 
Wings hyaline; squamae whitish; halteres dark. Length: 6.5 mm.; wing 
6 mm. 

Female: Shining, metallic blue. Frons transversely rugose, with a 
longitudinal ridge down the middle, above the antennae smooth and pro- 
duced forward. Antennae reddish, arista blackish. Below the antennae 
a rather broad band extends across to the eyesj margin of the eyes notice- 
ably wider below than at vertex. Thorax shining metallic blue, with very 
short pile, the mesonotum without vittae. Wings hyaline; squamae 
tinged very slightly; halteres dark. Length: 7 mm.; wing 5.5 mm. 

WilUs, Texas, one male and one female. 

Type: Cat. No. 20284 U. S. N. M. 

This species is separated from C. nigripes by the absence of 
the vittae on the mesonotum and the pale wings and squamae; 
the male differs in the greater inflation of the frons, the female 
by the eyes more widely separated below. 

Genus Calipkobola Rondani. 

Brachypalpus pulcher and sorosis were described by WilUston 
in his Synopsis of the Syrphidae in the genus Brachypalpus, 
although, in his table of species he separated them off under a 
subgenus, Caliprobola, a genus which Rondani^ estabhshed in 
1844 for Milesia speciosa. VerralP in his British Sj'-rphidae re- 

1 Ann. Sci. Nat. Bologn. (ser. 2) II, p. 455. 

2 Brit. Flies, VIII, p. 027, fig. 430. 
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describes this genus and species, detailing characters which he 
colisiders distinguish it frona the closely allied genera Cynorrhina, 
Milesiay Spilomyiaj and Temnostoma, Pulcher and sorosis must 
be referred to Caliprobola, since they agree in all generic charac- 
ters except that they possess small spines on the lower margin of 
the hind femora; the absence of these spines or bristles Verrall 
claims to be an essential character for the typical European 
species. Verrall states that the subgenus which Williston 
used in his table is not the true Caliprobola^ as it has bristles 
present on the hind femora. But even C. speciosa has ^Hiny 
bristles beneath the hind femora, *' as is stated by Verrall him- 
self in his description of this species. The material before me 
tends to show that this is a specific rather than a generic char- 
acter. C. aldrichi, new species, has the spines very minute, in 
this respect agreeing closely with C. speciosa. A character 
seemingly of more importance is the brilliant bronze aeneous color 
of the abdomen which is similar to our Chrysochlamys croesus 
O.S., and even more so to Callicera aenea Fabr. of Europe. At 
the present time the catalogues list only two species under this 
genus; speciosa from Europe and cimbiciformis Portsch, from 
Siberia. Sack has described a species C. aurea from Transcaspia 
(Beil. Progr. Gymn. Wohler, vol. 42, p. 28, 1910). 
Brachypalpus and Caliprobola may be distinguished as follows: 

Head noticeably triangular shaped) face entirely dark, abdomen dark, 
thorax with longitudinal vittae, hind femora with^ short bristles 
below.* Brachypalpus 

Head not noticeably triangular shaped, face largely yellow, abdomen 
bright aeneous with opaque cross bands; thorax without vittae, * 
hind femora with short bristles beneath, sometimes very small 

Caliprobola. 

TABLE OF SPECIES. 

1. Dorsum of thorax dull black, with nearly all black pile; female without 

opaque cross bands on fourth abdominal segment' 2 

Dorsum of thorax brassy aeneous, with pile all yellow; female with 
opaque cross band on fourth abdominal segment 4 

2. A deep infuscation on anterior border of wing which extends into the 

first and second basal cells; anterior cross-vein joins the middle of 
discal cell; first abdominal segment entirely aeneous except for an 
opaque spot on anterior margin 3 

1 In Williston's table, the true Brachypalpus are said not to have short 
bristles below. 

^ With proper reflection two median ones are scarcely perceptible on 
individual specimens. 

' One 9 specimen of pulcher has a faint band. 



Digitized by VjOOQIC 



110 PROCEEDINGS ENTOMOLOQIOAL SOCIETY 

Wings slightly infuscated, first and second basal oells hyaline; anterior 
cross-vein very oblique, joining discal cell noticeably beyond the 
middle; first abdominal segment opaque, its anterior angles aeneous 

pulch^ Will. 

3. Abdomen bright metallic green, meso-pleurae with black hairs inter- 

mixed with the yellow pile; hind tibiae of female nearly as thick as 

hind femora .opacua n. Sp. 

Abdomen shining bronze; meso-pleurae with only yellow pile; hind 
femora of female noticeably thicker than tibiae aldrichi n. sp. 

4. Legs almost entirely yellow, sometimes a reddish brown and on fe- 

mora; only the tips of tarsi blackish; anterior cross-vein joins discal 

cell at middle aoroais Will. 

All the femora blackish, yellowish at tips and bases; cross-vein joins 
discal cell a short distance beyond middle crawfordi n. ap^ 

Galiprobola pulcher Will.^ 

Head distinctly broader than high. Frons in male yellow, with mi- 
croscopic pubescence which is longer along the eyes. Arista dark, more 
than twice the length of antennae, and with minute pubescence along 
entire length. Frons in female black with yellowish, poUinose sides and 
short fuscous pile. Wings hyaline, darkened somewhat along veins. 
Length: Male 14-17 mm., wing 11-13 nun.; female 13 mm., wing 11 nam. 

Five males and two females: ''Washington Territory" (type 
specimen) ; Mt. Hood, Ore., cf and 9 . The following is material 
loaned by Mr. Banks: Marys Peak, Ore., July 18, 1914 (L. G. 
Gentner), Pamelia, about 3000 ft. alt., Mt. Jefferson, July 27, 
1907, and Mt. Jefferson, July 15, 1907 (J. C. Bridwell Coll.); 
Corvallis, Ore., Sept. 20, 1914 (A. F. Barss Coll.). This last 
specimen is the female which unlike the others of this sex has a 
narrow, interrupted opaque band on the fourth abdominal seg- 
ment. The band on this segment is characteristic of the females 
of sorosis and its ally crawford; but not of pulcher and its allies, 
aldrichi and opacus. The antennae are missing in this specimen 
but it agrees otherwise with C. pulcher female. 

Galiprobola opacus, new species. 

Rather slender, with head but little broader than high; dorsum of thorax 
entirely subopaque black; abdomen bright metallic green with several 
opaque cross-bands; wings strongly infuscated anteriorly. 

Male: Frons reddish brown, silvery poUinose along sides; no pile. 
Antennae reddish yellow; third joint broader than long, darkened an- 
teriorly; arista brownish, less than twice the length of antennae. Ocellar 
triangle black and with blackish pile. Pile of thorax deep brown, yellow 

I Syn. Syr., U. S.N.M. Bull. 31, 1886, p. 223, pi. X, fig. 9a, b, c. 
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along posterior margin of scutellum and on post-alar calli. Abdomen 
bright metallic green; second segment with two opaque black cross-bands, 
the first one on the anterior margin; third segment similarly ornamented, 
but with the second opaque band very narrow; fourth segment entirely 
metallic green, longer than broad. Femora of the front and middle legs 
brownish black exteriorly, reddish brown on inner sides, yellow at bases 
and tips; hind femora blackish on more than basal half, yellow distally. 
All the tibiae and first three joints of tarsi yellow, the other tarsal joints 
black. Length: Body about 15 nun. ; wing 10 nun. 

Female: Frons aeneous black, reddish brown above antennae, with very 
narrow whitish poUinose stripes along eyes and with a flat surface, not 
depressed. Legs as in male, except that hind femora are yellow at base; 
hind tibiae, except at base, nearly as thick as femora. Scutellmn wifh 
almost entirely black pile. Length about 12 nun.; wing 11 mm. 

Kanaka Bay, San Juan Islands, Washington, one male, type, 
May 31, 1906 (J. M. Aldrich); Ft. Wrangel, Alaska, one female 
allotype (Wickham). 

Type: Cat. No. 20287 U. S. N. M. 

Galiprobola aldrichi, new species. 

Very similar to opacus but more robust, head obviously broader than 
high; abdomen brilliant bronze, with the pile more golden. 

Female: Frons depressed,* dull aeneous black, somewhat reddish above 
antennae, with dark brown pile and very narrow whitish poUinose stripes 
along eyes. Dorsum of thorax sub-shining black, with dark brown pile; 
meso-pleurae with rather long golden pile; posterior margin of scutellum 
and post-alar calli with yellow pile. Abdomen banded similarly to opacus. 
Fore femora dark on outer side, yellow on inner side; middle femora al- 
most entirely yellow; hind femora yellow, a dark band around the middle; 
the rest (rf legs yellow, except the last two joints of all the tarsi. Wings 
infuscated anteriorly, darkest along the veins. Length: Body about 12- 
14 nun., wing 11-12 nun. 

Described from three females: Mt. Rainier, Washington, above 
Longmires, 5000 ft., Aug. 3, 1905 (J. M. Aldrich). 

Type: Cat. No. 20288 U. S. N. M. 

I have great pleasure in naming this species in honor of Pro- 
fessor J. M. Aldrich, who very generously sent me certain new 
species of Syrphidae in order that I might describe them. 

Galiprobola sorosis Will. 

WiUiston described this species only from the male; characters 
for the female follows: 

Female: Frons dull dark aeneous, yellowish above antennae, with whitish 
poUinose stripes along the eyes and with short brownish yellow pile. 



Digitized by VjOOQIC 



112 PROCEEDINGS ENTOMOLOGICAL SOCIETY 

Color of the legs, thorax, abdomen, and pile as in the male. Wings also 
the same. Fourth abdominal segment with a narrow, interrupted cross- 
band. Length: Body about 11.5 nun., wing 9.5 mm. 

Mr. Banks has loaned me a male and female; on the latter the • 
above description of the female is based. Southern Pines, N. C, 
March 29, 1910 (A. H. Manee). The male is smaller and some- 
what darker than the type specimen. 

Galiprobola crawfordi, new species. 

All the femora blackish, yellowish at tips and bases; the cross-vein 
joins the discal cell beyond the middle. 

Male: Frons reddish brown or yellowish, silvery pollinose along sides. 
Antennae and arista reddish yellow; third joint nearly quadrate. Meso- 
notum and scutellum shining metallic bronze, with abundant yellow pile; 
meso-pleurae and sternopleurae same as dorsum of thorax, the other parts 
of the pleurae black and bare. Dorsum of abdomen the same color as dorsum 
of thorax, with opaque bands; second segment with two opaquie bands, the 
first on anterior margin; third segment similar to the second; fourth 
entirely aeneous. Fore and middle femora entirely black except tips; 
hind femora black, yellow at tips and bases. ^Tibiae and first two tarsal 
joints of the front and middle legs yellow, the other tarsal joints blackish. 
Tibiae of hind legs reddish yellow with a little black; first two tarsal joints 
yellowish, the rest blackish. Wings infuscated, quite pale posteriorly. 
Anterior cross- veins joins discal cell a short distance beyond the middle. 
Length: Body about 11.5-13 nun.; wing 10-11 mm. 

Female: Frons blackish, reddish brown above antennae, and with short 
yellowish pile. Second and third abdominal segments banded as in male; 
fourth segment with a band on anterior margin, partly concealed by the 
overlapping of the third segment, and with a narrow interrupted band 
across the middle. Coxae of all the legs black, trochanters reddish yellow; 
bases and tips of femora of the front and middle legs yellow, the rest 
blackish. Femora of hind legs largely reddish brown, tibiae reddish yel- 
low; the tarsal joints darkening posteriorly. Wings as in the male. 
Length: 11 mm.; wing 10 mm. 

Seattle, Washington, May 15, 1898 (Male type, female allo- 
type, J. M. Aldrich). 

Type: Cat. No. 20289 U. S. N. M. 

Described from six specimens; paratypes from Potlatch, Idaho, 
June 20, 1907, J. M. Aldrich Coll; and one specimen* 'Washington 
Territory.^' (This latter specimen was part of WilUston's type 
material of Brachypalpus pulcher.) 

This species is closely allied to Caliprobola sorosis Will. Ad- 
ditional characters that should aid in distinguishing them are as 
follows: In sorosis the spiracle below the humerus is surrounded 
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by short bright yellow pile, the wing bases are a deep yellow, the 
wing roots are reddish brown with short, yellow bristles and the 
base of the costa has short, bright yellow bristles. 

In crawfordi the spiracle below the humerus is surrounded by 
short, brown pile, the wing bases are brownish yellow, the wing 
roots blackish, with short, black bristles and the bristles on the 
base of 'the costa are black and yellow. . 

Mr. Crawford has helped me considerably in working up the 
material of this group and it is with great pleasure that I name 
this species in his honor. 

Besides the above specimens the National Collection contains the 
following specimens of doubtful specific position: One female speci- 
men from Lake Co., Cal., (D. W. Coquillett Coll.), which differs in 
havin^the frons yellow above the antennae, the pile on thorax and 
abdomen more golden and the wings Ughter at base; another 
female from Kaslo, B. C, Jime 12, (R. P. Currie Coll ) differs in 
having the third antennal joint obviously broader than long; the 
anterior cross vein joins the discal cell at the middle and the hind 
femora are almost entirely yellowish red. 



A REVIEW OF NORTH AMERICAN TORTOISE BEETLES. 

(Chrysomelidae; Cassidinae.) 
By H. S. Barber, Bureau of Entomology. 

The writer recently rearranged the National Collection of North 
American species of cassidids according to the catalogue of this 
group by Spaeth 1914 (Junk's Coleopt. Catal., pt. 62) and was 
much surprised at the result, for the six genera and twenty spe- 
cies of the Henshaw list and supplement have now become six- 
teen genera and twenty-eight species with several additional sub- 
species, varieties and aberrations. Of our fauna as here treated 
five genera and eleven species are tropical, entering our south- 
ern Umits at only one or two points, while two or three European 
species are reported to have become estabUshed; a few of the 
species listed below do not deserve continued space in our Usts. 
Only seven of our species appear to be known exclusively from 
the United States and we have no genus peculiar to our fauna. 

For our few species we have heretofore gotten along very well 
with but few genera. Yet when our forms, which are in reahty 
only the northern fringe of a great tropical fauna, are studied in 
connection with their closest relatives of other regions, finer 
generic distinctions are demanded and new generic terms are forced 
upon the unwilling local collectors. Our own systematic litera- 
ture is, as might be expected, comparatively meager and it is 
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necessary for the student to consult foreign works which are 
available in but few entomological centers in America. The 
principal American papers are, Riley 1870 (2nd Ann. Rep. Nox. 
Ins. Missouri, pp. 56-64) who mentions eight species in five genera 
illustrating adults, pupae, larvae and an egg; Crotch 1873 (Proc. 
Acad. Nat. Sci. Phil. 1873, pp. 76-79) who treats eighteen species 
in five genera; and Blatchley 1910 (Coleop. of Indiana, pp. 
1228-1233) who tabulates twelve species in four genera as 
occurring in his state. 

Our ignorance of our faima is perhaps most apparent when one 
spots the exact locaUty records of specimens before him on a 
base map, and begins to wonder at the enormous areas in which a 
certain species (or its close relatives) probably occurs b^t from 
which no material is available. No satisfactory way of mdicat- 
ing the overlapping distribution of a nimiber of forms on a single 
map has been devised, but three maps are here introduced, from 
which it is hoped the reader may, with a Uttle study, get a clearer 
idea of the distribution of most of the species than by much read- 
ing of locality records. A short explanation of their preparation 
is perhaps necessary to avoid mistaken deductions. Each lo- 
cahty has been found by the use of an atlas and spotted on the 
base map, numbering t&e spot according to the numerical posi- 
tion of the species in the appended list, circles being used to indi- 
cate inexact records such as state labels or locaUties which could 
not be exactly located. All spots bearing a certain nimaber are 
then connected by straight Unes to some central point where the 
number may be conspicuous, but the placing of these centers 
must be well considered to prevent their systems becoming too 
complex, and the reader must be warned against considering 
them as centers of dispersal. There is a limit to the possibiUties 
of this, as of other methods, and to avoid confusion in the maps 
here given, certain of the common, widely-distributed species 
{Cassida bivittata, Chirida guttata and Metriona bicolor) have 
been omitted. To use the map the nimiber assigned in this paper 
to the species sought for should be found, from which the radiat- 
ing straight Unes lead to all its locaUties as represented by speci- 
mens before the writer, locaUties mentioned in the Uterature 
being only rarely added. 

The writer's specific concept is quite conservative, and as this 
has gradually come to be regarded as almost a term of reproach it 
may be pertinent to review our fundamentals. He regards sys- 
tematics and nomenclature as a means and not an object, the suc- 
cess and only reasonable purpose of either being their usefulness 
to other students in any part of the world. Nomenclature is 
supposed to furnish the means of cataloging and correlating the 
biological or economic observations that are made by all work- 
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Locality records of Tortoise Beetles (Cassidinae) in National 
Collection (for species numbers see pages 118 to 125.) 

115 



Digitized by VjOOQIC 



116 PROCEEDINGS ENTOMOLOGICAL SOCIETY 

ers, and systematics supplies the means of identification of the 
objects upon which the observations have been made. Both are 
merely helps towards our understanding of the living forms, but 
most systeniatists seem to forget this and work as though the 
ultimate acceptance of their ideas would depend only on 
their particular, preserved specimens. A species, in the writer^s 
opinion, is composed of a vast number of living individuals re- 
producing their kind from generation to generation, usually dis- 
tributed over a rather large area and tending to differ more or less 
in the extremes of its range, according to environmental differ- 
ences and to the migratory habits of its individuals before ovi- 
position. An infinitesimaUy small sample of a species is pre- 
served in all the collections in the world, and under existing 
conditions, no systematist can study very much of this sample. 

It is probable that the confusion of forms mentioned below 
under Metriona bicolor is the direct result of the early descrip- 
tion as distinct species of insufficient samples from widely sepa- 
rated local races, which not only blend in intermediate locaUties 
but attain greater divergence in locaUties then unknown. The 
only solution of such cases may be through such field studies and 
breeding projects as have been undertaken by Tower on Leptino- 
tarsa. 

Until material many times greater than that now available 
is at hand and is accompanied by biological data and specimens 
of immature stages, the writer thinks it unwise to argue about the 
specific, subspecific, varietal or aberrational status of the forms 
in such composite species as Chelymorpha cassidea, Physonota 
unipunctataj Jonthonota nigripes or Metriona bicolor. According 
to the standards of many workers he would probably be justified 
in proposing a dozen or two new names for forms that differ, 
more or less in habitus, and further data on them might or might 
not justify this course but he prefers to await justification of 
such procedure than to anticipate it. The temptation to as- 
sume that our material comes from isolated colonies which there- 
fore represent ''species,'' "subspecies," ''incipient species'' "va- 
rieties" or whatever we are in the habit of calling them, is very 
great, and it may seem a duty to propose new names for them if 
possible. But when some other student of the group, whose 
locality records would fall in regions intermediate to the spots 
on our map, tries to apply such subdivision to his material, he 
is apt to experience serious trouble in deciding the affinities of 
his forms. The writer believes that most species are composites 
of separable units but that the piecemeal segregation of some of 
these units as "species" of the same rank as the original composite, 
conipHcates rather than simplifies future work.)% Usable subdi- 
vision of a recognized compound unit can only be done from a 
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very extensive study of a series of specimens from each of a large 
number of localities well distributed throughout its entire range. 

The adoption of the recent generic combinations will be quitQ 
confusing at first and to aid American students who may have to 
use these names, a hst of the species in their new form is appended. 
One generic name at least is improperly applied in Spaeth's 
catalogue and must be used in a different sense. Deloyala Red- 
tenbacher 1858 (a subgenus of Cassida) is preoccupied by Chevro- 
lat 1834 (Dejean Cat., p. 371 and '^3rd ed.'' 1837, p. 395) who 
prepared the ChrysomeUdae in the Dejean Catalogue and the 
species listed under this name in the earlier work include the 
names since designated as the types of at least three subsequent 
genera (Aspidomorpha Hope 1840, Chirida Chapuis 1875, and 
Metriona Weise 1896), the suppression of any one of which, would 
surely be resented by some. The best solution of the difficulty 
is to designate clavata Fabr. as type of Deloyola Chev., and leave 
the suppression of Metriona Weise, the last segregate (under 
which this species has been listed) to the judgment of others. 

The genera estabhshed^y Chevrolat 1834 in the Dejean Cata- 
logue, seem to be entirely disregarded by Spaeth and their resur- 
rection will cause increased annoyance the longer it is postponed. 

The writer also objects strongly to the omission of one of our 
best-known and oldest specific names through what appears to 
be very faulty nomenclatorial selections. Cassida guttata Olivier 
1790 (Enc. Meth. Ins. vol. 5, pp. 383-384) does not appear in 
Spaeth's catalogue except as we recognize it under the name 
Chirida signifera Herbst 1799, among whose synonyms we find 
** guttata Boh. — 1855 — (nee. 01.^." -Aiter a long search the writer 
believes he has found the reason for this omission to be that many 
workers have considered the species as founded in OUvier's second 
great work, 1808 (Ent., vol. 6, p. 956) which is antedated by 
Herbst's name. Champion 1894 (Biol. Cent.-Amer. Coleop., 
vol. 6, pt. 2, p. 195) believed he had Olivier's two original examples 
in the Banks cabinet (mentioned in 1808 work) and identified one 
with the Mexican Coptocycla extensa Boh. and the other with the 
oriental sexguttata Boisd. 1835, designating the latter specimen as 
the true guttata 01. Spaeth 1903 (Ann. Mus. Nat. Hung., vol. 1, 
p. 122) vigorously objects to Champion's findings for what seems 
to the writer to be untenable reasons, and says the name should be 
dropped *'as a mixed name" (als Mischname). Apparently it is 
for this reason that he has omitted it in his catalogue in 1914. 
Unfortunately, neither of these authorities allude to Olivier's 
1790 description, where no jnention of the Banks cabinet is made 
and where the locaUty is given as North America instead of 
Tropical America as in his 1808 work. 

Hoping to settle the question with some degree of finality the 
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writer sent specimens of our species to Mr. Lesne of the National 
Museum in Paris, explaining the above conditions, but in spite of 
his careful research he failed to find the original OUviertype. It 
may be preserved elsewhere but there is Uttle chance that it is 
other than our common mottled tortoise-beetle. Mr. Lesne 
found a specimen however, received at the Paris Museum in 1798 
which is labelled "C. guttata Oliv.'' in an ancient handwriting not 
that of OUvier, and which he beUeves was probably determined 
by comparison with the type. This specimen was collected in 
Saint-Thomas W.I. by Mauge about 1797 and agrees well with a 
South CaroUna specimen sent to Mr. Lesne for comparison, ex- 
cept in the size of the yellow spots. The writer believes there- 
fore, that we must readopt guttata Oliv. and suppress signifera 
Hbst. 

The economic literature contains much information about these 
beetles but has been, for the most part, neglected in preparing this 
paper. Those interested can find many references in the various 
parts of the Bibliography of Economic Entomology published by 
the Department of Agriculture, but as usual, care must be used in 
accepting the determinations. 

The species reported from America north of Mexico are as fol- 
lows, but certain of them should be dropped from our lists: 

1. Porphyraspis cyanea (Say) occurs in Florida and Georgia. 
As the species develops exclusively upon palmetto, the locality 
Kentucky cited by Spaeth must be incorrect. Larvae foimd by 
Hubbard and Schwarz in May 1875 differ but little from the 
figures of the two species of this genus by Cand^ze 1861, and 
OUifif 1884. 

2. Mesomphalia ephippium (Licht), described from North 
America is believed to have been wrongly labelled (cf . Melsheimer 
Cat. 1853, p. 119) and has justly been omitted from our lists 
since 1853. 

3. Mesomphalia chevrolati Boh. has appeared in our lists 
since Crotch 1874 and the only basis the writer has found for its 
inclusion is the allusions to the genus by Crotch 1873 (Proc. Acad. 
Nat. Sci. Phil., 1873, p. 76) and by Le Conte and Horn 1883 
(Class. Coleop. N. A., p. 356). In the Spaeth catalogue the name 
appears as Psevdomesomphaliapunicea var. chevrolati Boh. Noth- 
ing in its recorded distribution seems to warrant its continued 
appearance in our lists. 

4. Hilarocassis exclamationis (Linn.) of the tropics from 
Brazil to the West Indies and Mexico is reported by Horn 1894 
(Cal. Acad. Sci. (2), vol. 4, p. 344) from El Chinche, Lower Cali- 
fornia. 
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5. Chelymorpha cassidea (Fabr.) is considered a composite 
of a number of local races, four of which (hwisi Cr., phytophagica 
Cr. 17-punctata Say and geniculataBoh.) are indicated in the Spaeth 
catalogue and occurs from Canada to Cuba and west to Winnipeg, 
Washington, Utah and Arizona. As is to be expected the forms 
differ in the extremes of their ranges, but probably no collection 
contains representative series from enough intermediate locali- 
ties to justify a statement of their relationship. Many food 
plants have been named for this beetle and its larvae: milkweed 
(Riley 1870, 2nd Rep. Nox. Ins. Mo., p. 58), wild morning-glory, 
raspberry, cabbage, plantain and corn (Lintner 1887, Cultivator 
and Country Gentl., vol. 52, p. 673), sweet potato, milkweed and 
wild morning-glory (Chittenden 1897, U. S. Dept. Agri. Div. Ins., 
Bull. 9 n. s., p. 23), strawberry vines (Webster and Mally 1898, 
U. S. Dept. Agr. Div. Ins., Bull. 17, n. s., p. 99), Solanum (Fall 
and Cockerell 1907, Trans. Amer. Ent. Soc, vol. 33, p. 200), 
^^ Convolvulus y^^ ^^Asclepias^^ and sometimes raspberries (Chitten- 
den 1910 in Smith's List Insects of New Jersey, Rep. N. J. State 
Mus. 1909, p. 356) but Mr. Eiiab tells me he believes that the 
only native host-plant is wild morning-glory, and explains the 
other records by the habit displayed by the full fed larva of mi-, 
grating to other plants for pupation. Subspecies geniculata Boh. 
has been taken abundantly on a coarse convolvulaceous plant, 
Ipomoea biloba, at Marathon Key and Key West, Fla., by Knab, 
who informs me also, that the larvae differ from those of the 
Massachusetts form. Eiiab 1909 (Proc. Ent. Sole. Wash., vol. 
11, p. 152) mentions the color changes between hibernating and 
sexually mature adults and alludes to a pale race found at 
Winnipeg. 

6. Eurypepla jamaicensis (Linn.) was recorded by Schwarz 
1904 (Proc. Ent. Soc. Wash., vol. 6, p. 7) as estabUshed at Key 
West, Fla. where it Uved, as Boheman has already recorded, on 
the leaves of the "geiger tree," Cordia sebestana; and Dr. Chit- 
tenden has just received a specimen found on the same species of 
tree by S. H. Richmond at Cutler, Fla., July 1, 1915. E. brevi- 
lineata Boh. from Yucatan may not be distinct from this species. 

7. Physonota alutacea Boh. is reported to range from Vene- 
zuela to our southern boundary. Horn 1884 (Cal. Acad. Sci. (2), 
vol. 4, p. 344) has reported var. cyrtodes Boh. from El Taste, Lower 
Cal. and Mr. Schaeffer has taken it in July at Brownsville, Tex. 
on Cordia boissieri and has kindly deposited an adult and two 
larvae in the National Collection. 

8. Physonota unipunctata (Say) is variable, probably divis- 
able into a niunber of more or less distinct forms which may be 
restricted to certain food-plants, but is distributed from Montreal 
and North CaroUna to Montana and Arizona. The National 
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Collection contains, among other specimens, a series of a small 
form from Pine Bidge, Nebr. received from Prof. Bruner as feed- 
ing on Monardaj and two specimens of a large form, doubtfully 
belonging to this species, taken on Gaertneria xanthocarpa in the 
Santa CataUna Mts., Ariz, by Pierce. A specimen labelled 
Tucson, Ariz., sent me under the name picticollis Boh. by Mr. 
Schaeffer differs sUghtly in form from the two latter specimens 
although it is imdoubtedly the same species, but all differ in 
habitus from a Guatemalan specimen of picticollis received from 
the Biologia collection. Popenoe 1877 (Trans. Kans. Acad. Sci., 
vol. 5, p. 36) records it on Vernonia while Walsh and Riley 1879 
(Amer. Ent., vol. 2, p. 4) state that its larvae feed on Sonchus, 
Hamilton 1884 (Can. Ent., vol. 16, pp. 134r5) reports a form 
breeding on a mint Monarda fistulosa, at Allegheny, Pa. (which 
seems to be different from the Pine Ridge form on Monarda) 
and cities Randall's and Walsh and Riley's forms as breeding on 
Helianthus. Caulfield 1884, 1886 and 1887 (Can. Ent., vol. 16, 
p. 227; vol. 18, pp. 40-45; and vol. 19, pp. 73-76) gives three 
accounts of a form on Helianthus decapetalus near Montreal, and 
Hamilton 1886 (Can. Ent., vol. 18, p. 113) insists on the distinct- 
ness of unipunctata and S-punctata. Knab 1909 (Proc. Ent. Soc. 
Wash., vol. 11, p. 151) reviews Caulfield's notes in regard to 
nuptial colors. 

9. Cassida nebulosa. This European species is said to be de- 
structive to cultivated beets and if the three records cited below 
are correct, it is strange that it has not received more attention 
in our literature. Horn 1894 (Ent. News, vol. 5, p. 146) records 
its capture by Bolter near the Santa Ana River in Southern 
California and Schaeffer 1901 and 1902 (Proc. N. Y. Ent. Soc, 
vol. 9, p. 94, and vol. 10, p. 170) mentions its occurrence at 
Suffern, N. Y.^ 

10. Cassida rubiginosa Mtill. The extensive synonymy in 
this genus has made recognition of forms by name very uncertain 
and our records of the capture of this species in America are mostly 
under the specific names viridis and thora^ica. Three citations to 
its occurrence on burdock at Levis, Quebec are as follows: Fyles 
1902 (Can. Ent., vol. 34, pp. 273-4), Roy 1902 (Nat. Can., vol. 
29, pp. 145-149, figs. 1-6) and Fyles 1903 (Nat. Can., vol. 30, 
p. 22). Schaeffer 1903 and 1904 (Journ. N. Y. Ent. Soc, vol. 
11, p. 113; vol. 12, p. 60 and p. 258) has mentioned the species 
on three occasions, on the last of which he gave the above name 
for the insect on the authority of Weise. 



' These latter notes may, however, have been based upon the specimen 
herein mentioned under the name Cassida flaveola. 
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11. Cassida sp. (possibly panzerif — Schwarz determ.). A 
single specimen somewhat resembling the last species is in the 
National Collection labelled "Victoria Tex. May 19, 1907 J. D. 
Mitchell" and the determination is given with nauch doubt. 
It is doubtless introduced and is not known to be estabUshed. 

12. Cassida flaveola Thunb. Six American specimens of what 
appear to be this European species are before the writer from the 
following sources: Rigaud, Quebec, May 24, 1902, Chagnon (in 
National Collection from F. Ejiab) Suffern, N. Y.^ (Schaefifer 
Collection), Beaver Dam, Wis., Apr. 20, 1896 and Apr. 9, 1911, 
Snyder (the latter in the Dury Collection and the former in the 
National Collection), Duluth, Minn. (Fall Collection), and Mora, 
Minn., June 27, 1907,Vickery (in National Collection from F. 
Knab). The species is said to live in Europe upon certain 
^^chickweeda," Stellaria hohstea, S. graminea and Spergula 
arvensis. The specimen reported by Mannerheim 1853 (Bull. 
Naturforsch. Gesellsch. Moscou, vol. 26, p. 260) and cited by 
Hamilton 1894 (Trans. Amer. Ent. Soc, vol. 21, p. 32) under the 
name Cassida nobilis Linn, may possibly have been this species 
but their record is based upon a single specimen supposed to 
have been introduced on horticultural importations into Sitka, 
Alaska. 

13. Cassida bivittata Say occurs from Massachusetts and 
Florida to Nebraska and Arizona but its locality records are 
omitted from the map. Riley 1870 (2nd Rep. Nox. Ins. Mo., pp. 
57 and 61) illustrates and describes its biology but mentions only 
sweet-potato as its host-plant. Eiiab has collected the species 
on wild morning-glory at Springfield, Mass. It is remarkable 
that the toothed claws have not tempted someone to make a 
different generic assignment for this species. 

14. Jonthonota mexicana (Champ.) has been recorded by 
Schaeffer 1905 (Sci. Bull. Mus. Brook. Inst., vol. 1, p. 173) from a 
single example on live oak in the Huachuca Mts., Ariz, and another 
single example from an unknown source is in the National Col- 
lection labelled Nogales. Mr. Schaeffer informs me that he also 
has specimens from Prescott and Phoenix, Ariz. 

15. Jonthonota nigripes (Oliv.) is another species apparent- 
ly divisible into local races to which the correct appUcation of 
the specific and varietal names are at present uncertain. The 
extremes of habitat of this complex are, according to labels on 
specimens before the writer, New Jersey, Florida, Michigan, 
Texas and Nevada, but the material is very insufficient. Riley 
1870 (2nd Rep. Nox. Ins. Mo., p. 63) figured larva, pupa and 

' Possibly the specimen upon which Schaeffer's records of Cassida neb' 
ulosa are based. 
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adult from sweet-potato in Missouri. Popenoe's 1878 (Trans. 
Kans. Acad. Sci., vol. 6, p. 84) allusion to Cassida sexpunctata as 
frequent on Ipomoea leptophylla in western Kansas may refer to 
this species or to the form mentioned here as possibly distinct 
from Metriona bicolor. Baker 1895 (Ent. News., vol. 6, p. 28) men- 
tions larvae bred on Convolvulus saepium at Ft. Collins, Colo, and 
Cockerell 1903 (Ent. News, vol. 14, p. 207) records adults from 
Convolvulus incanus at Las Vegas, N. M., alluding to the species 
as a sweet-potato pest and citing his former reference (Bull. 35, 
N. M. Exp. Sta.). The Californian material is regarded as the 
following species. 

16. Jonthonota noveininaculata (Mann.) is represented in 
the National Collection by a series from Los Angeles and San 
Francisco, Cal., taken by Koebele, but the species is omitted in 
the local Ust by Fall, 1901 (Occ. Papers Cal. Acad. Sci., vol. 8). 
A specimen from Dunsmuir, Cal. (H. C. Fall) loaned me by Mr. 
Schaeffer, seems to be intermediate between nigripes and this 
species. 

17. Gratiana pallidula (Boh.) (more famiUar as Cassida 
texana) has been recorded by Riley 1882 and 1883 (Amer. Nat., 
vol. 16, p. 679, and vol. 17, p. 1070) on the leaves of Solanum 
elaeagnifolium in Texas and as injuring egg-plant on Wilmington 
Island near Savannah, Ga., citing also its capture on Solanum 
carolinense at Washington, D. C. Coquillet 1892 (Ins. Life, vol. 
4, p. 262) records its occurrence on Solanum xanti near Los Angeles, 
Cal., this record being copied by Fall 1901 (Occ. Papers Cal. Acad. 
Sci., vol. 8, p. 160). The National Collection contains also a 
set found breeding on S. carolinense at Washington, D. C. about 
1909, donated by Eiiab, and representatives from Kirkwood, 
Mo. (also on S. carolinenseY WeUington, Kans., Tulsa, Okla., 
Mansfield, La., fourteen localities in Texas, Las Cruces and 
Albuquerque, N. M., and Santa Rita Mts., Ariz. 

18. Orectis callosa (Boh.) from Texas (Dallas, Sharpsburg, 
San Diego, Corpus Christi and Brownsville) is labelled as found 
on Solanum and PhysaliSy and there are two slightly different 
specimens in the National Collection from Crescent City, Fla., 
collected by H. G. Hubbard. Mr. Eiiab has just donated a 
specimen from Swansea, S. C, taken Aug. 12, 1911, which is larger 
than any of the others. 

19. Coptocycla repudiata Suffr. 1868 (Archiv fur Naturg., 
vol. 34, pp. 249-251— translated by Gundlach 1891 (?), Contrib. 

' Somes' notes (Journ. Econ. Ent., vol. 9, 1916, p. 42) on his transfer- 
ence, in Missouri, of larvae of this beetle from colonies on S. carolinense 
to caged plants of tomato and potato, and their successful development 
and reproduction on these plants, has since come to the writer's attention. 
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Ent. Cubana, vol. 3, p. 398), described from a single example sent 
by Dr. Gundlach in Cuba (exact locality unknown), has ap- 
parently not been recognized since, but a series of eleven speci- 
mens from Florida in the Hubbard and Schwarz Collection (Haw 
Creek June 10, Crescent City, Lake Poinsett May l,andCocoanut 
Grove May 24) agrees well with Sufifrian's description, except 
that the specimens differ slightly from the description in the 
hind angles and margin of the thorax, and in the size. The 
size given, "Long. IJ'"; Lat. 1'".,'' is the same as that stated for 
Porphyraspis faUax, a specimen of which, in the National Col- 
lection measures 5 mm., while the specimens under consideration 
measure 5 J to 6 mm. in length. The species is not congeneric 
with any other cassidid in our fauna, and not having been re- 
ported since its original description, still is listed under the genus 
CoptocycUiy the type of which does not appear to have been fixed. 
An anomalous specimen from Piney Branch, D. C, May 27, 
1906, collected by the late Mr. C. E. Burden seems very closely 
related to this species but may be distinct. Another specimen 
also from the vicinity of Washington (taken at Fourmile Rim, 
Va., May 30, 1910 by Eiiab) is superficially very similar but 
has toothed instead of simple claws throughout. It is thought 
best to await more data before attempting to attach a name to 
either. 

20. Chirida guttata (Oliv.) As stated above signifera Hbst. 
is antedated by Olivier's name and the available evidence indi- 
cates their synonymy. Spaeth's Catalogue includes under this 
name two subspecies and five aberrations bearing distinctive 
names, two of which are there proposed as new (pennsylvanica 
n. nov., for trabiata var. a Boh., and bohemani n. nov., for ^^ gut- 
tata Boh. (nee 01.)")- The pale variety is frequently confused 
with other species but is easily distinguished from all except ex- 
tensa by the 3rd antennal joint being twice as long as the second 
and by the sharp carina on the outer edge of a narrow groove in 
which antennal joints 2, 3 and 4 lie when at rest.' The species 
occurs from Massachusetts and Montana to South America but 
our locality records are not indicated on the accompanying maps. 
The forms of this variable species are worthy of an extended 
study on a very large scale but it may be well to call particular 
attention to subspecies lecontei, 

21. Chirida guttata lecontei (Cr.) is so strikingly different 
in outUne that, until suflScient evidence of its union with guttata 
is obtainable, the name should be given greater prominence. 
Of four specimens in the National Collection, one was collected 
by Morrison in Arizona, another from the same state came from 
the Belfrage Collection, the third is from Mesilla, N. M., July 
15, 1897 (Cockerell) and the fourth is from the Huachuca Mts., 
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Ariz., July 25, 1905 (Schaeffer). Another specimen is in the 
Dury Collection from the Santa Rita Mts., Ariz. July 1915. 
Three nearly similar specimens, but having a black venter, are 
from uncertain Mexican sources. 

22. Chirida extensa Boh. I am indebted to Mr. Schaeffer 
for the identification of this species which had been confused 
among the pale specimens of C. guttata. Five specimens from 
Brownsville, Tex. are in the National Collection, three of which 
were taken June 9, 1895 by Mr. Schwarz, the other two having 
been received from Schaeffer. 

23. Psalidonota leprosa (Boh.) or marmorata Champ. Seven 
specimens from Brownsville, and one from the Guadalupe River, 
Texas (Townsend, Wickham, Dury, Schaeffer and Mitchell, 
collectors) are smaller than our more tropical specimens of 
leprosa but do not quite agree with marmorata, 

24. Deloyala clavata (Fabr). As above stated this species is 
hereby chosen as the type of Chevrolat's long neglected genus, 
and this combination was used in the Melsheimer catalogue 1853, 
and by Riley 1870 and others, who allude to the species as an 
enemy of the white potato. Pierce has found the species in Texas, 
breeding on Physalis cornuta and Knab informs me that larvae 
and adults occur on both white potatoes and bitter-sweet {Sola- 
rium dulcamara) in Massachusetts. Dr. Chittenden has a speci- 
men labelled **on Solanum nigrumy Glen Echo, Md.'' Speci- 
mensfrom Texas, New Mexico and Arizona are larger, paler and 
less tuberculate posteriorly but are not regarded as specifically 
distinct. They are believed to represent intergrades between 
our eastern form and the Central American testudinariay but I 
am dissatisfied as to the strict application of Fabricius' name. 

25. Metriona bicolor (Fabr.) This, familiar to most of us 
under the name Coptocycla aurichalcea, is apparently a composite 
of ill-expressed local forms distributed throughout the United 
States. Champion 1894 (Biol. Cent.-Amer. Coleop., vol. 6, pt. 
2, p. 212) applies this name to a smaller and quite distinct form, 
varieties of which he admits merge with a series of varietal forms 
which he treats under the name trisignata and it seems certain to 
the writer that in Texas, these latter merge with the series of 
forms we have known as bicolor Fabr., aurichalcea Fabr., auri- 
splendens Mann, and marylandica Hbst. with which Champion 
thinks bis'tripunctata Hbst. may not be strictly synonymous. 
Until their status can be better determined, further nomencla- 
torial changes would be unwise. The localities for this ubi- 
quitous species are not indicated on the appended maps. Riley 
1870 (2nd Ann. Rep. Nox. Ins. Mo., p. 62, figs. 33 and 34) cites 
sweet-potato, morning-glory and bittersweet as hosts, but adults 
are found evidently at home on a large number of plants, and 



Digitized by VjOOQIC 



OF WASHINGTON, VOLUME XVIII, 1916 125 

breeding observations on colonies of larvae as well as adults are 
needed. One of the better marked forms which is probably spe- 
cifically distinct but which is assigned here awaiting more data, is 
more convex than the common form, has a narrower more decli- 
vous and opaque expanded margin, usually displays one or three 
maculae on each elytron and has coarser elytral sculpture. A 
Cincinnati specimen in the Dury collection was determined by 
Dr. Geo. Horn as C. bisignata Boh. but the description does not 
quite fit the series examined by me, the locaUties of which are, 
Chicopee and West Springfield, Mass. (Apr. 1884 and June 1898, 
Eiiab, 4 examples), Dayton, Ohio (July 22, 1905, Dury), Douglas 
Co., Kans. (Snow, 8 examples), Onaga, Kans. (Crevecoeur, 2 
examples) and Texas (Belfrage). The anterior claw of the 
middle feet in the male lacks the basal tooth and is more strongly 
asymmetrical than in the other forms I have left under the name 
bicolor. 

26. Metriona emarginata (Boh.) is recorded from Arizona 
but without definite locality indicated. Three specimens in the 
Knab collection were received from Schaeffer labelled Huachuca 
Mts., Ariz., July 25, 1905. 

27. Metriona purpurata (Boh.) represented in the National 
Collection by specimens from Maine to Montana, Utah and 
Texas, seems to have been neglected biologically, for no record of 
host plant is at hand, except that the writer is informed by Mr. 
Knab that it breeds on wild morning-glory in Massachusetts. A 
specimen of very different habitus, labelled "Fla., Coll. O. Dietz" 
is in the Schaeffer Collection. It is larger, more depressed and 
more highly colored than the northern specimens and if the lo- 
caUty is authentic it must represent a distinct local race which 
greatly extends the habitat of the species. 

28. Metriona profligata (Boh.) has been cited by Schaeffer 
1905 (Sci. Bull. Brook. Mus., vol. I, p. 174) from Arizona as occur- 
ring commonly on low weeds and branches of various trees. Speci- 
mens kindly given to the National Collection by him are labelled 
Huachuca Mts. June 16 and 27. Other specimens are from the 
Chiricahua and Santa Rita Mts., Arizona (May 20, June 13 
and July 3, Hubbard and Schwarz) and Las Vegas Hot Springs, 
N. M. (Aug. 11, 1901 Schwarz). 

29. Ctenochira bonvouloiri (Boh). This Mexican species is 
mentioned by Horn 1894 (Proc. Cal. Acad. Sci. (2), vol. 4, p. 344) 
from two localities in Lower California and three examples are 
in the National Collection from Brownsville, Texas. 

The following admittedly imperfect key to our species does not 
emphasize the recently proposed generic characters but is added 
in the hope that it will be of assistance to some who have not 
access to large collections or to better Hterature. 
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1. Head visible from above, pronotal front margin straight or emar- 

ginate 2 

Head covered by the arcuate front margin of the pronotum 5 

2. Smaller species (5 mm.), metallic blue, shining, coarsely seriately 

punctured (Florida) Porphyraspis cyanea 

Larger (10 mm. or more) 3 

3. Metallic green with red or yellow elytral spots (tropical) . 

' Pseudomesomphalia spp. 
Red or yellow 4 

4. Elytra each with two narrow longitudinal black vittae. (Tropical) 

Hilarocaasis exclamationis 
Elytra and pronotimi spotted Chelymorpha casaidea 

5. Claws simple 6 

Claws angularly dilated at base 18 

Claws pectinate 26 

6. Outline deeply and broadly notched between humeri and pronotum, 

expanded margins broad translucent, length about 10 mm. (Florida) 

Eurypepla jamaicensis 
Outline nearly continuous 7 

7. Size larger (10 mm. or more), form elongate oval 8 

Size smaller, form oval or circular 9 

8. Elytra tumid. (Tropical) : Physonota alutacea 

Dorsimi evenly rounded Physonota unipunctata 

9. Form oval 10 

Form more circular 14 

10. Form strongly convex, color red 11 

Form depressed 15 

11. Elytra unmarked, expanded elytral margins strongly descending 

(Florida) Coptycycla repudiata 

Elytra with infuscate markings 12 

12. Elytra obsoletely vittate. (Arizona) Jonthonota mexicana 

Elytra maculate 13 

13. Elytral margin opaque, spots less evident. (Middle States) 

Jonthonota nigripes 
Elytral margin' translucent, spots more evident. (Pacific coast). 

Jonthonota O^macvlata 

14. Size large (9 mm.) dorsum gibbous, margins translucent (Brownsville, 

.Texas) Pscdidonota leprosa 

Size small (5-6 mm.), elytra multituberculate, margins maculate 

Orectis callosa 

15. Sculpture coarse, elytra usually tessellate, color reddish or yellowish 16 
Sculpture finer, elytra not costate, color green 17 

16. Size larger (8 mm.), elytral sculpture very coarse and reticulate 

Cassida nehulosa 
Size smaller (5 mm.), elytra coarsely punctate and subcostate 

Cassida flaveola 
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17. More depressed, unicolorous. (Quebec) Cassida ruhiginosa 

More convex, sutural and scutellar region fuscous. (Texas) 

Caasida pameri (f ) 

18. Elytra with sutural and two lateral black vittae Cdssida bivittata 

Elytra not vittate 19 

19. Depressed, pale, coarsely punctate OrcUiana pallidula 

Convex, maculate or golden, punctures usually fine 20 

20. Antennal joints 2, 3 and 4 lying at rest in groove whose outer edge is 

produced into a sharp carina, 3rd joint twice as long as 2nd 21 

No antennal groove, joint 3 but slightly longer than 2nd 22 

21. Elytral margin black or clouded at humerus, elytra usually macur 

late Chirida guttata 

Elytral margin translucent at himierus, elytra usually immaculate 
(Tropical) Chirida exlensa 

22. Elytra gibbous, rugose and irregularly reticulate Deloyala clavata 

Elytra smooth, evenly convex 23 

23. Elyeral margin entirely translucent Metriona bicolorf 

Elytral margin clouded opposite humeri 24 

24. Transparent lateral area of expanded margin bordered internally with 

narrow black band. (Arizona) Metriona emarginata 

No black markings 25 

26. Outline nearly circular, opaque part of elytra darker at sides, size 

larger Metriona purpurala 

Outline more elongate, color uniform, size smaller. (Arizona) 

Metriona profligata 
26. Outline nearly circular, disc with large black ring containing three 
minute black points on yellow ground. (Tropical) 

Ctenochira honvouloiri 

The following has been accepted for publication: 

SOME AMERICAN HYMENOPTERA. 

By J. C. Crawford. 

Alcidamea colei, n. sp. 

Male. Length about 6 mm. Black; head and thorax clothed with 
dense white pubescence; head closely strongly punctured, punctures sepa- 
rated by about a puncture width; on mesonotum the punctures similar, 
closer laterally and slightly sparser in middle; antennae short, brown, 
flagellar joints subquadrate, first slightly longer than broad, last slightly 
longer than first; wings almost hyaline, first and second cubital cells along 
radius, subequal in length; legs dark brown, tarsi more reddish, pubes- 
cence on legs sparse, white; abdomen black, shiny, the apical margins 
broadly testaceous, margin of 6th segment including lateral teeth, almost 
colorless; segments 1-5 with apical bands of appressed white pubescence; 
7th dorsal segment pointed at apex the produced portion hardly as long 
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as its width at base; first thre^ segments sparsely finely punctured, seg-' 
ments 4-6 with punctures closer and somewhat coarser; second ventral 
with a transverse ridge the medial portion of which is triangularly 
elevated. 

Described from one specimen from Redlands, Calif. F. R. 
Cole, collector. 

Type: Cat. No. 20402, U. S. N. M. 

This species has the apical segments of the abdomen shaped 
about as in uvulalis, producta and pilosifronSy all of which are 
much larger and more robust; uvulalis and producta have a. great 
projection in the second ventral segment. 

Protandrena bishoppi, n. sp. 

Female. Length about 7 nam. Head and thorax black, abdomen with 
the three basal segments rufous, the following ones dark brown, segment 
one brown at. base, segments two and three with a brown stripe near apex; 
face with the punctures rather coarse and not very close, those on clypeus 
somewhat larger and more scattered; the following parts yellow; dog's ear 
marks, supraclypeal area but this so deeply indented above as to make it 
almost two triangular marks, a median mark on cljrpeus not reaching apical 
margin, tubercles and front and middle tibiae at base; antennae dark 
brown; process of labrum smooth, truncate apically; mesonotum shiny, 
with sparse punctures; scutellum closely punctured, the punctures laterad 
large, punctures medially, finer and crowded; wings dusky, stigma and 
veins almost honey color; legs brown, the tibiae more reddish; the tarsi 
rufous; first abdominal segment shiny, sparsely, finely punctured, the punc- 
tures closer towards base, following segments closely punctured; de- 
pressed apical margins of segments with fine crowded punctures. 

Described from one specimen from Hetty, Texas, July 10, 
1904, F. C. Bishopp, collector. 

Type: Cat. No. 20403, U. S. N. M. 

Easily separated from heteromorpha Ckll. the other small spe- 
cies with light tarsi, by the truncate, non-carinate process of 
labrum, the scattered punctures of mesonotum and the rufous 
abdominal segments. 



Actual date of publication^ August 4, 1916 
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PROCEEDINGS 

OF THE 

ENTOMOLOGICAL SOCIETY 

OF WASHINGTON 

VOL. XVIII 1916 No. 3 

Two Hundred and Ninety-Third Meeting, 

March 2, 1916. 

The 293d regular meeting of the Society was entertained by 
President C. R. Ely afthe Saengerbund Hall, March 2, 1916. 
There were present Messrs. Baker, Borden, Boving, Craighead, 
Cushman, DeGryse, Ely, Fisher, Gahan, Greene, Heinrich, 
Holloway, Hopkins, Isely, Knab, Middleton, Pierce, Rohwer, 
Schwarz, Shannon, Snyder, Turner and Walton, members, and 
E. H. Gibson, H. G. Ingerson and A. T. Speare visitors. 

The Corresponding-secretary announced the election of Mr. 
A. N. Caudell to the vacancy on the Executive Committee. 

Dr. J. M. Aldrich, and Messrs. T. W. McGehee and R. W. 
Moreland were elected as corresponding members. 



The following program was presented: 

THE DETERMINATION OF THE ABDOMINAL AND THORACIC 
AREAS OF THE CERAMBYCID LARVAE AS BASED ON A 
STUDY OF THE MUSCLES. ^ 

By F. C. Craighead. 

INTRODUCTION. 

The purpose of this paper is to establish a foundation for the 
subsequent description and classification of the North American 
cerambycid larvae (of which one part has already been published).^ 

* Contribution from the Branch of Forest Insects, Bureau of Entomology. 

* Craighead, F. C, Larvae of the Prioninae, Kept. No. 107, U. S. Dept. 
Agr., June 25, 1915. 

129 



Digitized by V^OOQIC 



130 PBOCBBDINGS ENTOMOLOGICAL SOCIETY 

In the following papers on these larvae the terminology given 
here will be adopted. From an anatomical study of the eeram- 
bycids alone, it was found inadvisable to draw conclusions; 
consequently the larvae of some eight or ten other Coleopterous 
families have been studied more or less thoroughly. The general 
areas as defined here have been found to conform very well, but 
as to the terminology of some parts and the importance or sig- 
nificance given to certain areas, this paper is provisional and will 
be followed by another discussing a series of larval types. 

Before the 274th meeting of this society Dr. Adam Boving 
presented a paper on the abdominal structure of certain Coleopter- 
ous larvae as based on the muscular anatomy.^ This he stated 
was a continuation of Dr. Hopkins' study of the structure of the 
scolytid larvae. 

The writer fully adopted this nomenclature in a paper on the 
larvae of the Prioninae^ and found it adaptable to the abdominal 
structure which only was there discussed. But this paper in 
which a further study and correlation^ of both the abdominal 
and the thoracic structures of the cerambycid larvae is carried 
out, certain modifications of Dr. Boving's terminology are sug- 
gested as more generally applicable. 

Dr. Boving further mentions that he believes the characters 
which he describes can also be used for larvae of other family or 
ordinal rank. I can, in this connection, state that this has 
been found the case in several Coleopterous families (beside those 
here discussed) in which the anatomy has been studied. Especi- 
ally applicable is his description of the intersegmental skin, the 
muscles from its cunea as well as the mechanical principles 
involved, in the whole arrangement of folds, areas and muscles 
pertaining to what he calls the lateral zone. 

A study of the principle of the primary segmental divisions as 
represented by Dr. Hopkins* in his study of the scolytid beetle, 
Dendroctonus, and the above discussed principle of Dr. Boving 
it is evident that these principles are identical, but that different 
terms have been used to designate the homologous areas. Thus 
Dr. Hopkins has shown that the pleurum is the main lateral 
region, divided into two pleurites, the epimeron and episternum 
of the adult, which he says are imdoubtedly homologous to the 
epipleurum and hypopleurum of the larvae, and that between 

* Boving, A. G., On the Abdominal Structure of Certain Beetle Larvae 
of the Campodeiform T3rpc. Proc. Entom. Soc. Wash., Vol. XVI, No. 2, 
June, 1914, p. 55-60. 

* Craighead, F. C, Larvae of the Prioninae, Rept. No. 107, U. S. Dept. 
Agr., June 25, 1915. 

» Hopkins, A. D., Contribution Toward a Monograph of the Scolytid 
Beetles. Technical Series, No. 17, Part 1., U. S. Dept. Agr., 1911. 
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these areas lies the pleural suture. This pleurum of Hopkins 
is homologous to the lateral zone of Boving, but the line which 
corresponds to his pleural suture in the adult is in the clefidand 
cerambycid larvae a somewhat oblique line, less distinct than the 
sutures above and below the pleurum or lateral zone. Snod- 
grass^ (page 537) has shown that in the nymphs and immature 
stages, that Une is often indistinct, which corresponds to the 
pleural suture of the adults. This is considered the case in the 
clerid and cerambycid larvae. 

Thus the principal changes in this paper will be to adopt the 
term pleurum for Dr. Boving's lateral zone, and for the prominent 
larval lines above and below pleurum (which Dr. Hopkins has 
not named) adopt Wallengreen^ names of tergopleuraP and sterno- 
pleural suture for Dr. Boving's terms antipleural and pleural 
suture. Dr. Boving's name for hypopleurimi (which name has 
been used as a part of pleurum) will have to be changed and the 
name postcoxal (PoCx) is here adopted. These are the principal 
alterations to be made in this paper to bring about a homology 
of the names and to adopt terms in more general use for areas 
which are here considered the same. 

Above the pleurum is the tergum, its divisions are called ter- 
gites; below the pleurum is the sternum, its divisions are called 
sternites. 

The Abdominal Structure. 

The following discussion and figures are based on the anatomy 
of the cerambycids. Not all the muscles to be found in the seg- 
ments are illustrated, but the longitudinal muscles between the 
cunea are here omitted for the sake of clearness. One plate 
(Plate 9) shows these longitudinal abdominal muscles essentially 
like those of the clerid. These longitudinal muscles are attached 
to the posterior edge of one cunea extending to and attaching 
on the posterior edge of the cunea behind. The longitudinal 
muscles which extend backward determining folds within the 
segment, are always attached to the anterior edge of the cunea. 
Thus the cunea can always be defined by longitudinal muscles. 
Also the superior cunea can be indicated by the two fascia of the 
muscle S'pn^ from the posterior cuneal notch. One fascia of 
this muscle attaches to the anterior and one to the posterior- 
edge. 

^ Snodgrass, R. E., The Thorax of Insects and the Articulation of the 
Wings, Proc. U. S. Nat. Mus., Vol. 36, p. 511-595, 1909. 

2 Wallengreen, H., Physiologisch-Biologische Studien iiber Die Atmung 
Bei Den Arthropoden, Lunds Universitets Arsskrift, N. F., Vol. 10, 1914. 

' Dimmock, Geo., Primer Informe Anual de la Estacion Central Agro- 
mica de Cuba, 1906. On page 295, canal lateral, lateral furrow, is used, 
equivalent to tergo-pleural. 
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Starting with an abdominal segment of a Lepturinae larva 
(Plate 6) the homologies will be pointed out comparing it with a 
clerid, .as illustrated by Boving.^ First will be noticed a con- 
siderable reduction both in size and number of the perpendicular 
muscles, except those between the pleural sutures (tp-sp). This 
pleurum is strongly protuberant in this form, produced by the 
numerous short muscle bands from the tergopleural to the sterno- 
pleural {tp-sp) and postcoxal line fhypopleural line of Boving] 
(tp-pcx). These tergopleural-sternopleural muscles are absent 
in clerid forms as well as several fascia of the tergopleural-post- 
coxal muscles. The tergopleural suture is defined as in the clerid, 
by two sets of perpendicular muscles extending downward, one 
from its anterior extremity below spiracle to the posterior cimeal 
notch (tp'pn), the other from its posterior extremity to the post- 
coxal suture {tp-pcx). The sternopleural suture {s,p.) defined 
by three (in the clerid) large muscles, from its middle extending 
dorsad, is here represented by a single band of several fibres 
(pasC'Sp). These last muscles define the ventral limit of the 
parascutum (PaSc) and the dorsal limit of the spiracular area 
(SpA) in the clerid. So do they also in the cerambycid. A 
longitudinal band of muscles (e-s) attached along a perpendicular 
median line [the parascutal divisor (e)] on the lower half of the 
parascutum and upper half of spiracular area extends posteri- 
orly to the superior cunea. These muscles seem to be of little 
value as determining any abdominal area. In the cerambycids 
this parascutal area extends over the back of the larvae around a 
well defined plate, the scutum (Sc). The parascutum and the 
notal subdivisions are more or less protuberant forming the 
ambulatory ampullae. The writer believes the parascutum is 
nothing more than a portion of the notal areas as will be shown 
later in the thorax, but since it is of value for descriptive purposes 
the name should be retained. Of these notal divisions only the 
scutum (Sc) (or more correctly, the scutal plate) is well defined, 
first by two lateral sutures, the scutal lines (s.c.) defined by the 
large muscles (pn-sc), also by two transverse sutures {a.sc and 
p,sc) connecting the scutal lines, defined by muscles extending 
from the anterior line to the superior cunea behind the segment 
and from the posterior line to the superior cunea in front, on the 
same segment; also muscles from each of these lines extending 
in the opposite direction. These muscles defining scutum in the 
cerambycid and clerid cannot be absolutely homologized. In 
the clerid, prescutum and postscutellum are defined by muscles 
S'pn (S'pn^ of Cerambycidae) and pscl-hypl. These muscles 



^ /. c, Plates III and IV, figs. 1, 2, 3, 4. 
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have dropped further down in these forms and do not produce a 
fold defining these areas. Hence the region in front of scutum 
which is considered prescutum and that just behind scutum 
which is considered scutellum, are both indistinct. The post- 
scutellum is wanting. 

Anteriorly beneath the sternopleural suture is a small triangle 
PrStj which is considered the presternum. In most cerambycids 
it is formed more by the ampullar protuberance than by special 
muscles, and by this same protuberance crowded to the side, 
but in the thorax the ventral extremities often meet or fuse. 
In one Subfamily, the Aseminae, it is definied by a muscle ps-i 
[represented in the Cerambycinae figure (Plate 8)] and in the 
clerid and many other Coleoptera, it is well defined by two mus- 
cles dpl-s and dpl-i (of Boving) one extending to the superior 
and one to the inferior cunea. In the clerid the deuteropleurite 
and presternum are considered as fused together. Behind the 
presternum and below the sterno pleural suture lies the post- 
coxal area (PoCx), limited below by the postcoxal line which is 
defined by (Boving's hypopleurum) perpendicular muscles 
(tp'pcx) (anti-hypl) of Boving) from the postcoxal line (p.cx) 
to the posterior end of the tergopleural suture; and I may add 
this postcoxal line is (in the cerambycids) also defined by one or 
several muscles (s-pcx) to the superior cunea (probably hypl-tepl 
of the derid.) This postcoxal area is usually more or less trian- 
gular in shape. Beneath the postcoxal area lies the coxal lobe* 
(CxL), This is a conspicuous area in some cerambycid larvae, 
lying between the postcoxal and sternal lines. It can always be 
determined by two points of muscular attachments. One on the 
sternal line having two or three muscles (tp-st) to the tergo- 
pleural suture, the posterior of which represents Boving's pscl- 
hypl; the other point is on the postcoxal line defined by the 
muscles tp^cx (clerid muscles smti-hypl). From the position of 
these muscles in the clerid, figure 4, it will be seen that the coxal 
lobe is inconspicuous, the muscle almost lying on the same line, 
nevertheless a very small triangle can be seen on the larvae. This 
is almost the case in the Cerambycinae. 

In the clerid just beneath the postcoxal and coxal areas Ues 
the parasternum. The broken line ventrally limiting it is con- 
sidered the sternal line defined by muscles s-st and an-st. This 
area is not present in the cerambycids and only the posterior 
part of the line defined by muscles pn-st (an-st of the clerid) is 
considered as really the sternal line. The other muscles s-st of 
the clerid are only present in Leptura forms (s-st). Their posi- 
tion in these larvae and in many other Coleoptera is so variable 
that for the present their significance cannot be determined. 
However in the clerid, elaterid and trogositid they define an 
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area which may well be called the parastemum for descriptive 
purposes. Between the sternal lines extends a transverse line, 
the eustemoHStemellar line (est.stl), separating the eustemum 
from the stemellmn. In some larvae it is continuous with the 
sternal line, in others perpendicular to it, and probably more or 
less represents the same line, but for the sake of the discussion 
it is considered separately. It is defined by muscles to the pos- 
terior notch pn-esLstl, That part of eusternum extending dor- 
sad to the stemopleural suture in front of the coxal lobe often 
becomes a separate area in the thorax. 

All the ventral areas like the corresponding dorsal ones, are 
protuberant ventrally, forming the ampulla. Several muscles 
(i-est) extending from the eusternal region posteriorly to the 
inferior cunea and several (i-stl) from the sternellar region ante- 
riorly to the inferior cimea are not considered as defining any 
definite areas or regions, but are of importance in contracting the 
ampullae and producing its bilobed form in many larvae. 

A comparison of two other types of larvae, the Cerambycinae 
and the Prioninae, with that of the Lepturinae shows that in both 
these forms the pleurum is not protuberant and only one of the 
short tergopleural-sternopleural muscles (tp-sp) is present. Like- 
wise the tergopleural suture is very indistinct, especially in Cer- 
ambycinae forms. By the stress being removed from this suture 
and distributed more generally over the spiracular area the 
region around the spiracle has assumed on ellipitical form, lying 
partly in the pleural zone and partly in the spiracular area. This 
to some extent acts as a substitute for the elastic effect of the 
pleural lobe which is very prominent in Leptura forms, indistinct 
on Prioninae larvae and still less evident on Cerambycinae types. 
Thus this tubercle or lobe becomes distinct or obsolete according 
to the position and strength of the sternopleural-tergopleural 
and other pleural muscles. In the last three abdominal segments 
of the Cerambycinae and Prioninae larvae the same development of 
pleural region and lobe is present as in all segments of the Lep- 
tura abdomen. Again in Prioninae the postcoxal line pushes 
downward shortening coxal lobe which is entirely lost in the 
Cerambycinae as the muscles indicate; those which define the 
postcoxal line (tp-pcx and s-pcx) having nearly the same attach- 
ment as those defining the coxal lobe. In the Cerambycinae 
the stemopleural suture is not defined anteriorly, thus presternum 
and pleurum are fused. 

THE THORACIC STRUCTURE 

The transition from the abdominal to the thoracic segments is 
a gradual one and can best be seen by comparing the integument 
from which all the muscles have been removed w™ another 
specimen with all the muscles in situ. 



. Digitized by VjOOQIC 



OP WASHINGTON, VOLUME XVIII, 1916 135 

First taking a prionine larva such a comparison will show that 
the anterior and posterior cuneal notches gradually separate as 
they approach the thorax. The former pushes dorsad, the latter 
ventrad. This produces a lengthening of the muscles s-pn^ 
between them, together with a gradual reduction in the number of 
fibers until in the metathorax but two remain. Muscle band 
S'pn becomes more horizontal and in the first abdominal segment 
extends entirely across the segment (s-s-pn), to a point on the 
superior cunae. This muscle is retained in the thoracic segments. 
The muscle defining the scutal line (sc-pn) loses many fibers as 
it approaches the thorax and suddenly disappears in these seg- 
ments. It is also absent in the abdomen of some other famiUes. 

Now if the integument free of muscles is studied it will be seen 
that between the cuneal wedges a gradual reduction of the con- 
necting portion of the intersegmental skin (Is.S) takes place 
towards the thorax; so that between the metathorax and the 
first abdominal segment the anterior and posterior notches lie 
nearly in the same line, and the intervening skin is very short. 
These wedges and notches actually come into the same plane 
between the first and second, and second and third thoracic 
segments. 

This construction necessarily prohibits the telescopic movements 
of the abdominal segments. The longitudinal muscles between 
these cunea are gradually collected and narrowed into a dorsal 
and ventral wedge-shaped band which becomes . respectively 
the superior (s-rt) and inferior retractor (i-rt) muscles of the 
head. The dorsal are attached to a point at the fusion of the 
posterior limit of front and the epicranial halves, the ventral 
at the point of fusion of the collar of prothorax, and the hypostoma. 
Several other lateral longitudinal muscle bands (c-Z) are attached 
to the collar or skin connection between head and prothorax 
around the occipital foramen. 

With the widening movement of the cuneal notches the par- 
ascutal line is gradually lowered but the muscle (pasc-sp) which 
defines this line gradually, approaching the thorax, moves its 
attachment dorsally forward until it is attached in the thorax on 
the anterior notch of the superior cunea (s-sp). In some Cer- 
ambycinae larvae this muscle moves posteriorly upward and be- 
comes attached to the cunea behind [see broken muscles of Cer- 
ambycinse figure (Plate 8).] In some Asemiinae it is attached 
along the scutal line and does not reach the cunea. Suddenly 
in the mesothorax the abdominal muscles from tergppleural 
suture to postcoxal area and coxal lobe or sternal line (tp-pcx^ 
tp,st) have extended their dorsal attachment to the parascutal 
(now called scutal line). These muscles are collectively called 
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t>ie wing leg muscles and their dorsal attachment marks the 
dorsal limit of alar area (A .A.) and the ventral limit of scutmn. 
This alar area (so called because in abnormal larvae and iJso in 
the pupa the wing evaginates from this region) is triangular 
^'ith its apex pointing downward nearly bisecting the pleurum 
(P). The sutures defining this apex are indicated by obUque 
muscles {tp-pri^ ^) one set extending forward to the posterior 
notch of the inferior cunea the other backward to a corresponding 
point behind. The anterior band (tp-pn^) evidently is the aln 
dominal muscles, tp-pn. The posterior cannot be compared 
with any abdominal set in the cerambycids but occur in other 
forms. This v-shaped suture below the alar area is considered 
the tergopleural (Lp) suture. The thoracic, pleurum is usually 
divided into an anterior and posterior part by an oblique suture 
p.s. which is considered the pleural suture. It extends downward 
from the alar area and upward from the coxal lobe. It is much 
more prominent in some other larvae. The sternopleural suture 
retains its same relative position as in the abdomen. It is de- 
fined by two muscles from near its middle, one set s-sp already 
described, the other sc-sp, extends dorsad to the scutum repre- 
senting abdominal muscle tp-sp. Thus the pleurum assumes a 
more or less crescent shape having its anterior portion truncated 
by the triangle bearing the spiracle while its posterior extends 
far dorsad. Across the alar area extends a band of muscles a-^L, 
which may represent some modification of the abdominal band 
ds. 

In the Lepturinae and Priononae just in front and above the alar 
area is a small triangular lobe. It is formed by the wide points 
of attachments of the wing leg muscles and a shortening of some 
of the muscles a-a from their anterior attachment on the superior 
cunea. This (from its position) might belong to either alar 
area or scutum but is regarded as a part of the latter. 

In the Cerambycinae it will be seen that the sternopleural 
suture is not complete anteriorly but merges with that line 
below it defining the posterior lunit of presternum. Also the 
muscle S'Sp often moves down along this line. Thus pleurum 
and presternum are not distinctly separated (a dotted line is 
indicated between them) which condition will later be remarked 
upon in discussing the prothorax. 

It will be noticed that in the Cerambycinae and Prioninae the 
abdominal spiracle lies in an elhptical region the lower part of 
which was before mentioned as part of the pleurum. Just in 
front of this ellipsoid is the intersegmental skin (Is.S.), Also 
in the abdomen one muscle (spi-pn) is attached to the spiracle 
itself, and often extends to the parascutal line. Several others 
(tp-pn) define the tergopleural suture just below it. Synchro- 
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nomously with the pushing down of the spiracular area to form 
the thoracic alar area, the muscles (tp-pn) have become strength- 
ened and retain their same relative position {tp-pv}) but the 
spiracle has moved below the tergopleural suture as the muscle 
(spi'pn) shows, which moves with it. Thus the spiracle has 
moved into the pleural region. This muscle is small in the meta- 
thorax with the rudimentary spiracle, but large in the mesothorax. 
It is of great importance in deciding the segment to which the 
spiracle belongs when it has apparently moved from mesothorax 
to the prothorax, as in some Lamiinae and other larvae. 

The rudiments of the lines defining the spiracular elUpsoid can 
still be seen in the metathorax (especially the Cerambycinae) 
but it is debatable whether to consider this region into which the 
spiracle has moved in the thorax as part of pleurun which it 
evidently was in the abdomen or to consider this spiracular 
triangle, as fused with the narrow piece of intersegmental skin 
and thus a part of it instead of the pleurum. In the mesothorax 
of Prioninae and Lepturinae this triangle is very sharply defined, 
^or the sake of comparison in larvae of other families the latter 
view is adopted, for the present, i.e., that the spiracle Ues in the 
intersegmental skin of the pleurum. In another subfamily of 
cerambycids, Aseminae, the spiracle in the first abdominal seg- 
ment has moved forward out of the ellipsoid past the line a,s.L 
(Plate 8) into the intersegmental skin, thus giving more evidence 
for the latter theory. 

To consider the formation of the notal subdivisions it may be 
well to start with the clerid in which form Dr. Boving has shown 
that the large muscle s-pn (attached very high) and the muscle 
pscUhypl behind, cause elliptical constrictions, the prescutum 
and postscutellum. In the cerambycid it has been shown that 
the postscutellum is absent. Now from the lowered attach- 
ment of the muscle s-pn^ and greater protuberance of the ampullae 
with its many muscles, the preponderance of stress in this region 
is determined by the latter, forming curved lines as the limit of 
the parascutum. Therefore the presternum cannot take its 
triangular form. But in the thoracic segments, the muscles 
s-jm^ have pushed their upper attachment dorsad and by the 
loss of the large muscles sc-pn a poorly developed ampulla results 
with the consequential forming of a triangular prescutimi and 
scutellum. Whether new sutures are formed in the thorax or 
the old ones modified is questionable, probably either alternative 
occurs in different forms of larvae. It is assumed as the muscles 
seem to indicate that the anterior and posterior sutures defining 
abdominal scutum a.sc and p.sc, have fused medianly and diverged 
laterally, thus opening scutum which fuses with parascutum to 
form what is collectively called in the thorax, scutum (Sc). 
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From this modification and that in other larvae evidence is 
suggested that the abdominal parascutum is in fact scutum 
crossing the dorsal part of the segment, in the median dorsal 
part of which a more or less rectangular plate, the scutal plate, 
is often defined by muscles for mechanical purposes. This of 
course would only be true in those forms where prescutum and 
scuteUum are absent or do not meet medianly. For when these 
are developed as in the thqrax of cerambycids and the abdomen of 
clerids it more or less dorsally restricts the scutum, but stUl in 
some forms is not entirely divided. It is believed that these 
notal subdivisions in various larvae cannot be definately homo- 
logized by the muscles and that the transition from the abdomen 
to the thorax is brought about through different alterations in 
different larvae. 

Just in front of the mesothoracic prescutum in Prioninae and 
Cerambycinae is found a narrow transverse fold (Pn.F) extending 
between the dorsal attachments of muscle s-sp. This fold is 
considered intersegmental skin, and as it is of value in descrip- 
tions is named the postnotal fold. 

Beneath the anterior Extremity stemopleural suture will be 
noticed a triangle with its apex extending ventrad. This is the 
presternum (PrSt) homologous to ^that of the abdomen. It 
sometimes fuses medianly or has a median portion. The suture 
posteriorly limiting it is defined by three muscles (p-cx) to the 
anterior dorsal point of coxal and by several muscles (p-i) extend- 
ing backwards to the inferior cunea. Beneath the posterior 
half of the stemopleural suture lies the postcoxal area, (PoCx) 
surrounding the coxa. Its posterior ventral limit is weakly 
defined in the Prioninae but strongly so in the Lepturinae. Just 
in front of the coxa and behind the presternum the lateral ex- 
tremity of the eusternum is constricted off in the Priorinae and 
Lepturinae. This constriction is called the precoxal area (P.Cx). 
In many larvae this area becomes strongly chitinized acting as 
a brace in front of the coxa corresponding to the postcoxal area 
behind. These two areas dorsally surround the coxa and in the 
ceramlycids are usually fused and continuous but in many larvae 
are distinct and divided by a strong chitinization (often internally 
an appodeme). This fusion of the two areas is collectively called 
the epicoxal area (PCx+PoCx), The coxa is defined by four 
points, one dorsal more or less separating the precoxal and epi- 
coxal areas, but having no muscle attachments, one posterior 
dorsad, one anterior ventral and one anterior dorsad. The pos- 
terior or often somewhat dorsal is defined by muscles, sc-cXy two 
diverging bands to the scutal line, and one tp^x to the tergo- 
pleural suture. This point corresponds to that of the abdomen 
made by muscle tp-pcx on the postcoxal line. The anterior 
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ventral point is at the beginning of the eusterno-sternellar Une 
and is defined by muscle sc-cx-sty to the scutal line, homologous 
to muscle tp-st of the abdomen. The anterior is defined by muscles 
p-cx, described before. From this |obe considered to be the coxa 
projects the trochanter which is moved by a muscle (sp-t) at- 
tached to its lower surface and to sternopleural suture. Thus 
that region in the abdomen called the coxal lobe can be shown 
to have developed the leg in the thorax. The eusterno-sternellar 
line extending between the coxa divides the eusternum (ESt) 
from the sternellum (Stl). Muscles (e-s-z) run anteriorly and 
posteriorly from it to the respective inferior cunea. The poste- 
rior of these may be considered as abdominal muscles pn-st and 
e-S'i. It will be seen that the abdominal muscles i-est and t-stl 
of the abdomen are retained in the thorax. 

In the Lepturinae it was stated in discussing the abdomen 
that the coxal lobe was large and the postcoxal area relatively 
much smaller. In the thoracic segments the coxa is also corre- 
spondingly large so that in the prothorax they meet medianly. 
Also the postcoxal area is practically divided into an anterior 
and posterior half. In the Cerambycinae these coxae are still 
smaller, and the legs are often absent, corresponding to an indis- 
tinguishable abdominal coxal lobe. Parenthetically it might 
be remarked that the adults of Prioninae and Lepturinae are 
characterized by large conical coxae. 

Again comparing the Cerambycinae it will be seen that the 
pleural suture of meso and metathorax does not extend forward 
to the inferior cunea but anteriorly the pleurum and presternum 
are fused. This corresponds to a similar modification in the 
prothorax where the pleui:^l zone, > presternum and eusternum are 
all fused, and the postcoxal area has been crowded back with 
the sternellum. 

In the prothorax a lengthening of all the anterior regions has 
taken place to acconmiodate the attachments of the many muscles 
for moving the head. These muscles are not drawn but their 
prothoracic attachments are represented by dots in the figure. 
They occupy practically all the space not utilized by other 
muscles. These are all attached to the collar and none to the 
head proper except the inferior and superior retractor muscles. 
Likewise for mechanical reasons a soUdification and chitiniza- 
tion of many of the areas has taken place. All the notal sub- 
divisions above the alar area have been fused into the large 
rectangular pronotum (PN), In the Lepturinae this fusion often 
includes the alar area and is then spioken of as the protergum 
(PrTg), Beneath the pronotum, in turn, lies the alara area, 
the pleurum and epicoxal and precoxal areas surroimding the 
coxa. The muscles between these areas can readily be homolo- 
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gized with those of the other thoracic segments, and are lettered 
similarly. One muscle sc-cx-st from the lower limit of scutum 
to the ventral point of coxa has not been found in the prothorax. 
Anteriorly beneath the pleurum the presternum (PrSt) has 
become very large and extends entirely across the sternum. In 
Lepturinae it still consists of two lobes. Behind it and between 
the coxa lies the triangular eiisternum. The anterior curved 
suture is defined by muscles (e-c) to the collar. 

In the Cerambycinae some trouble may be experienced in ho- 
mologizing the prothoracic areas below the alar area. As noted 
before the pleurum and presternum are partly fused in the meso 
and metathorax. This same fusion is evident anteriorly in the 
prothorax but posteriorly the pleural suture is usually impressed. 
(In some forms it is entirely absent or in others entirely present). 
The postcoxal area and small coxa have both been crowded 
back fusing with sternellum to form a narrow transverse fold. 
The point marked x on the sternopleural suture in the Prioninae 
projects in an appodeme. Just above it extends two muscles 
to the pronotum and from it extends the muscle to the trochanter. 
At the inner point of the coxal lobe (xx) is a smaller appodeme. 
These two appodemes have become much extended and meet 
in a fine ligament inclined posteriorly over the coxa. Above this 
superior appodeme (x) extends the two muscles to protergum 
and from it the muscle to the leg, from the connecting ligament, 
extends the muscles p-i back to inferior cunea. In this sub- 
family the proeusternum is rarely distinct. 

The other subfamiUes of the cerambycids, Aseminae, Lamiinae 
and Disteniinae can be easily homologized from the types which 
have been described. ^ 

TECHNIC 

In dissecting the muscles of these larvae the most essential 
factor is to be certain of the attachment of each muscle in re- 
lation to the others. Ordinarily pickled larvae are so contracted 
that this is difficult. A number of methods of preservation were 
tried but by far the most satisfactory found was to inject the 
living larvae with absolute alcohol. This distends the specimen, 
and (except in prepupal larvae) disintegrates the fat, also preserves 
the muscle in a tough, elastic condition. The alcohol is injected 
through the anus into the body cavity with a small hypodermic 
syringe. The pressure created inside closes the puncture when 
the needle is withdrawn. Specimens killed in boiling water 
plus a few drops of acetic acid, then injected with equal parts of 
4 per cent formalin and 95 per cent alcohol, give good material 
from which the muscles can all be readily removed and the skin 
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showing the muscle attachments studied. Comparing such a 
skin and a specimen with the muscles intact gives a correct in- 
terpretation of their attachment and position. 

EXPLANATION OF PLATES. 

These plates were drawn by Miss Mary Carmody from sketches by the 
author. They are somewhat diagrammatic for the sake of clearness. In 
no segment are all the muscles drawn but are placed in two segments to 
avoid confusion. For the same reason several muscles are drawn with 
angles. The lettering is not present on every muscle on every plate but 
when not present it can be easily located on another plate where lettered. 
A few unimportant muscles are not shown in all the figures. 

Capital letters represent areas; small letters separated by a dash rep- 
resent muscles, by a period lines or sutures. 

These figures were drawn from the internal right side of the larvae so 
that looking at the lines they will represent the external left side and the 
muscle can be imagined to be just beneath the skin on that side. 

Plate VI. Lepturinae larvae (principally from Leptura nitens). 

Plate VH. Prioninae larvae (principally from Orthosoma). 

Plate Vm. Cerambycinae larvae (principally from Chion and Ela- 
phidion). 

Plate IX. More important longitudinal muscles. 

LETTERING ON PLATES. 

I A — first abdominal segment; II A — second abdominal segment; IIIA— 
third abdominal segment; AA — alar area; a-a — ^muscles across alar area 
(thorax); a.sc — line forming anterior boundary of scutum or scutal plate; 
a.s.l. — line forming anterior boundary of spiracular ellipse; asp — ^muscle 
from mesothoracic spiracle to the center of the prothoracic alar area; 
C'l — longitudinal muscles from cunea to collar of head; Cx — coxa; d — para- 
scutal divisor line; d-s — ^muscles from parascutal divisor to cunea behind; 
e-c — prothoracic muscles from eusternum to collar; e-s-i — sternal thoracic 
muscles from eusterno-sternellar line to cunea in front and behind; ESt— 
eusternum ; est.stl — eusterno-sternellar line between eusternum and sternel- 
lum; i-est — muscles from central part of eusternum to cunea behind; 
i-est.stl — ^muscles from eusterno-sternellar line to inferior cunea behind; 
i-rt — inferior retractor muscle of the head; IsS — Intersegmental skin; 
i-stl — ^muscles from central part of sternellum to cunea in front; l-pn-s— 
longitudinal abdominal muscles from posterior notch to superior cunea 
behind; MsTh — ^Mesothorax; MtTh — Metathorax; P — pleurum; PaSc — 
parascutal area; pa.sc — parascutal line bounding this area below; pasc-sp— 
'muscle from parascutal line to sternopleural suture, defining the ventral 
. limit of parascutum and the dorsal of the spiracular area ; PCx — precoxal 
area; p.cx — postcoxal line; p-cx — the muscle from posterior margin of 
presternum to coxa; p-i — ^muscles from posterior margin of presternum 
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to inferior cunea behind; PI — pleural lobe; PN — ^pronotum; pn-esLstl— 
abdominal muscles from eusterno-sternellar line to posterior notch behind; 
PnF — ^postnotal fold behind prothorax; pn-sc — ^muscles defining scuta! 
plate or scutum from posterior notch to scutal line; pn-«<— muscle from 
sternal line to posterior notch behind; PoCx — ^postcoxal area; PrSc — ^pre- 
scutum; PrSt — ^presternum; PrTg — protergum; PrTh — ^Prothorax; p.« — 
pleural suture; p.sc — line defining posterior boimdary of scutal plate; 
p«-i — abdominal muscle from posterior line of prescutiun to inferior cimea 
behind. This muscle is only present in one subfamily of Cerambycidae; 
S — sternum; Sc — scutum of thorax and scutal plate of abdomen; s.c — 
scutal line, defining later&l limit of abdominal scutal plate and thoracic 
scutum. This line in the thorax is the same as the abdominal parascutal 
line; sc-cx — ^muscles from scutal line to posterior point of coxa; sc-cx-st — 
muscles from scutum to anterior ventral point of coxa neslr sternal line; 
Scl — scutellum; sc-sp — thoracic muscle from scutual line to sternopleural 
suture; «.p. — sternopleural suture; SpA — spiracular area; sp-c — prothorac 
muscle from sternopleural suture to ventral boimdary of coxa; 8-pcx — 
muscles from post coxal line to superior cimea behind; spi-pn — ^muscles 
from posterior notch to spiracle; ^-pn^ — lower band of muscles from pos- 
* terior notch to superior cunea in front ; s-pn^ — upper band of muscles from 
posterior notch to superior cimea in front ; sp-t — thoracic muscle from sterno- 
pleural suture to trochanter; s-rt — superior retractor muscles of head; 
S-8C — ^muscle of the Prioninae from the scutal line to superior cunea in 
front — also muscles from the anterior and posterior boundaries of scutal 
plate to superior cunea; s-sp — thoracic muscle from sternopleural suture 
or occasionally posterior boundary of presternum line to superior cunea 
in front or rarely behind (Plate 8 dotted muscle) ; s-«-sp — ^first abdominal 
muscle from posterior notch of second segment across first to superior 
cunea — a continuation of muscle s-pn*, s'-st — several muscles from superior 
cunea to a point in front of post coxal area. They may be considered as 
forming the anterior limit of this area or a continuation of sternal line as 
found in the clerids; s.t — sternal line perpendicular to eusternal-sternellar- 
line; Stl — sternellum; T — tergum; i.p — tergopleural suture; tp-cx — ^muscle 
from tergopleural suture to posterior point of coxa; tp-pcx — muscle from 
tergopleural suture to postcoxal line; tp-pn — abdominal muscles from 
posterior notch to tergopleural suture ; tp-pn} — thoracic muscles homol- 
ogous to tp'pn; tp-pn^ — thoracic muscles on posterior half of segment 
from tergopleural suture to posterior notch. These two sets pull down 
the alar area; tp-sp — ^muscles between tergopleural and sternopleural 
sutures; tp-at — ^muscles from tergopleural suture to sternal line; x— 
appodeme on sternopleural suture; xx — appodeme on eusterno-sternellai 
line. 
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DESCRIPTIONS OF NEW NORTH AMERICAN 
MICROLEPIDOPTERA. 

By August Busck. 
Duvita, new genus. 

Labial palpi long recurved; second joint thickened with smoothly ap- 
plied scales, abruptly cut off at apex; terminal joint about as long as second 
joint, somewhat thickened with scales, smooth, acute. Antennae J, simple, 
basal joint without pecten. Forewings elongate ovate, apex bluntly 
pointed; 12 veins; 7 and 8 stalked to costa; rest separate; 2, 3, 4, and 5 
equicjlistant, nearly parallel; lb furcate at base. Hindwings nearly as 
broad as the forewings, trapezoidal, apex somewhat produced, termen 
slightly sinuated below apex; tornus rounded; 8 veins; 6 and 7 stalked; 
3 and 4 connate; 5 parallel to 4; lower part of cell below the fold open. 

Type; Duvita viteUa Busck. 

This genus is allied to Aproaerema Durrant, diflfering mainly 
in the shorter palpi with the sharply cut oflf second joint and the 
thickened terminal joint. Aproearema also has the apex of the 
hindwings much more produced and termen emarginate. Nigra- 
tomella Chambers and concinusella Chambers, hitherto placed in 
Aproaerema are referable to Duvita. 

Conclusella Walker, hitherto placed in Gelechia, is also better 
placed in this genus, though it does not have veins 6 and 7 of 
hindwings as long stalked as the type of the genus. 

Duvita vittella, new species. 

Second joint of labial palpi blackish brown exteriorly, light ochreous 
fuscous on the inner side, with the edge of the abruptly cut oflf apex white; 
terminal joint whitish with a broad black annulation before the apex. 
•Face whitish. Head and thorax whitish fuscous. Forewings light deer- 
brown with white markings strongly mottied with steelgray; basal half of 
costal edge dark brown; a broad ring of mottled white touching the base 
of the wing and the costal and dorsal margin encloses a spot of the ground 
color; from the middle of the costa runs an outwardly oblique white mot- 
tled fascia across the wing ; this fascia is sharply defined toward the base 
of the wing, but is somewhat diflfused exteriorly ; from apical third of costa 
runs a parallel thin line of mottled white to tornus; a broad area of the 
same color along the terminal edge and including apex contains a conspicu- 
ous small deep black dash on the middle of termen; a thin black white- 
edged marginal line at base of the steelgray white tipped cilia. Hindwings 
dark fuscous. Abdomen blackish fuscous above with ligher underside. 
Legs blackish brown with narrow white annulations on the tarsal joints. 
Alar expanse: 10-11 mm. 

Habitat: Long Island, N. Y., Heinrick, coll.; Chevy Chase, Md. 
Hopkins, coll.; Piney Point, Md. Pergande, coll. 
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Type: Cat. No. 20206 U. S. N. M. 

Bred by Mr. Heinrick from stunted cones of Scotch and Aus- 
trian pine; by Mr. Pergande from cecid gall on Piniia taeda, 

A pretty species, very similar in color and pattern to the well- 
known pine-needle miner Paralechia jdnifoliella Chambers, but 
larger and without scale tufts and at once recognized by the black 
tomal dash. 

Gnorimoschema chenopodiella, new species. 

Second joint of labial palpi and brush exteriorly mottled with dark 
fuscous on ochreous ground color; inner side light ochreous; terminal 
joint dark fuscous with a faint broad ochreous annulation in the middle. 
Face light iridescent fuscous. Head and thorax dark fuscous. Fore- 
wings dark fuscous, faintly mottled with white, black and brown scales, 
the last most prominent on apical half of the wing and tending to form 
indistinct longitudinal brown lines; black scales form small illdefined 
spots on the cell and more prominently on costal edge just before apex; 
cilia ochreous fuscous. Hindwings light fuscous with light ochreous 
fuscous cilia. Abdomen fuscous with light ochreous imderside. Legs dark 
fuscous with narrow ochreous annulation at the joints. Alar expanse: 
12-14 mm. 

Habitat: Springfield, Mass. 

Type: Cat. No. 20203, U. S. N. M. 

Bred by Mr. H. E. Smith from pigweed. 

A small inconspicuous species closely allied to (?. artimisiella 
Kearfott and lavemella Chambers, but darker in color and less 
conspicuously mottled. 

Gelechia puertella, new species. 

Labial palpi long slender with small divided brush on second joint; 
light ochreous dusted with black. Head light ochreous; face with large 
central horny pointed prominence. Thorax light ochreous; base of pa- 
tagia black. Forewings light ochreous, costa more or less dusted with black 
and with a black spot just beyond the middle; from this spot runs an 
indistinct darker ochreous shade across the wings, which at the end of 
the cell contains a small round black spot; on the middle of the cell is a 
larger black spot more or less connected with a similar spot on the fold 
below, which reaches to the dorsal edge; around the apical and terminal 
edges is a series of illdefined black spots. In some specimens the entire 
wing is more or less dusted with ]t>lack scales; cilia light ochreous. Hind- 
wings light fuscous with ochreous fuscous cilia. Abdomen light ochre- 
ous. Legs light ochreous with black annulations. Alar expanse : 18-20 mm. 

Habitat: La Puerta, Cal. 

Type: Cat. No. 20062, U. S. N. M. 
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An easily distinguished species of the group hame^eUae Busck 
jmd like this species with the homy prominence on the face, which 
presumably indicates that the species are internal feeders. Other 
closely aUied species, G, variabilis Busck and texanella Chambers, 
do not possess this structure. The venation approaches that of 
Gnorimosc^ema with 6 and 7 of hindwings nearly parallel. 

Gelechia paralogella, new species. 

Second joint of labial palpi light ochreous above, with large, deep 
black, divided brush; terminal joint black with ochreous apex. Antennae 
black. Face pearly white, irridescent. Head and thorax black. Fore- 
wings blackish brown, nearly black; from the base below costa runs a 
short deep black line dotted with single bright ochreous scales; an indis- 
tinct longitudinal row of black dots from the middle to beyond the end of 
the cell, each black dot edged exteriorly with a few light ochreous scales ; 
a few similarly edged black dots on the fold. Cilia dark brown, dusted 
with white atoms. Hindwings light fuscous. Abdomen blackish brown. 
Legs black with ochreous annulations. Alar expanse: 17 mm. 

Habitat: San Diego, Cal., W. S. Wright, collector. 

Type: Cat. No. 20070, U. S. N. M. 

Nearest to the eastern Gelechia trialbamaculella Chambers. 

Gelechia diversella, new species. 

Labial palpi long slender with short furrowed tuft on second joint; 
whitish fuscous mottled with black. Face and head light ochreous fus- 
cous. Thorax darker fuscous. Forewings narrow, pointed; the whitish 
ground color is closely overlaid with reddish fuscous scales, which denote 
the general color of the insect; a large illdefined reddish brown spot on the 
cell; a similar spot at the end of the cell, above and below which is a black 
costal and dorsal spot; a small black streak on the fold; a series of illde- 
fined black spots around the apical and terminal margin. Cilia light 
ochreous. Hindwings light fuscous with ochreous cilia. Abdomen ochre- 
ous fuscous. Legs with broad black annulations. Alar expanse : 15-17 mm. 

Habitat: San Diego, Cal., W. S. Wright, collector. 

Type: Cat. No. 20069, U. S. N. M. 

Closely allied to Gelechia puertella Busck and barnesiella Busck, 
but smaUer and without the facial horny prominence found in these 
species. 

Gelechia notandella, new species. 

Second joint of labial palpi with large divided brush, which becomes 
gradually shorter towards apex; white strongly mottled with black and 
brown scales; terminal joint white with black apex. Face light fuscous, 
iridescent white in center. Head and thorax light fuscous. Forewings 
dark fuscous, longitudinally streaked with whitish fuscous, except on 
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extreme tip of the wing which is unicolored, dark fuscous; just beyond the 
middle of the cell is a black spot and at the end of the cell is a similar 
spot, both are slightly edged with white scales so as to be indistinct ocel- 
late; around the apical edge is a series of illdefined black dots. Cilia 
fuscous mixed with white. Hindwings dark fuscous with lighter ochreous 
fuscous cilia. Abdomen dark fuscous with two longitudinal l^lack streaks 
on the under side. Legs blackish fuscous with narrow ochreous annu- 
ations at the end of the joints. Alar expanse : 24 mm. 

Habitat: San Diego, Cal., W. S. Wright, collector. 
Type: Cat. No. 20071, U. S. N. M. 

A striking species allied to Gelechia hiannvleUa Chambers, but 
larger and at once distinguished by the different labial brush. 

Batrachedra mathesoni, new species. 

Labial palpi yellowish with four conspicuous broad black bars on the 
outer side, two on second joint and tWo on third; inner side yellowish 
strongly mottled and suffused with black, especially on the third joint; 
extreme tip light, second joint nearly smooth with but slightly projecting 
scales at apex. Face light ochreous. Head light ochreous on the sides 
with a broad violaceous black central longitudinal streak, which is con- 
tinued on thorax, which also has the sides and patagia ochreous. Anten- 
nsB light ochreous with narrow black annulations, and with two or three 
broad black annulations before the tip. Forewings light ochreous dusted 
with violaceous black especially below the fold; on the fold below the 
middle of the cell an alongate conspicuous black spot. Cilia yellowish 
fuscous. Hindwings linear dark fuscous with yellowish fuscous cilia. 
Abdomen dark fuscous above with yellowish imderside; male genetalia 
yellowish; female with a short protruding horny, hairy ovipositor. Legs 
light ochreous, mottled with black exteriorly. Venation typical, 7 and 8 
stalked, 7 to termen (These are the veins designated as 6 and 7 by Meyrick) 
Alar expanse: 10-15 nun. 

Habitat: Cocoanut Grove, Fla. 

Type: Cat. No. 20336, U. S. N. M. 

Bred in long series from blossoms of Cocos nucifera received 
from Mr. H. M. Matheson, Cocoanut Grove, Fla. 

The species appears to be the primary cause of considerable 
damage to the flower clusters and to seriously influence the crop 
of nuts. 

The full grown larva is 8 mm. long; head and thoracic shield 
dark brown, nearly black; anal plate light brown; body whitish 
with faint and ill-defined purple, longitudinal lines. It spins a 
flimsy, white, oval, flattened cocoon; pupa light brown; pupa 
stage lasts from 5 to 7 days; imago issuing during latter part of 
May. 
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Olethreutes piceae, new species. 

Labial palpi dusky white on the inner side, dark fuscous exteriorly. 
Face whitish fuscous. Head and thorax dark fuscous. Forewings black- 
ish fuscous with a greenish tint and white transverse markings as follows: 
near base is a small diffused whitish area not clearly defined from the 
groundcolor; on the costal edge a five geminate white dashes, the first of 
which at basal third is continued into an undulating transverse fascia 
the next two dashes on and beyond the middle of costa are united by a 
similar white transverse undulating fascia, which forks just below costa. 
The outermost geminate dash is continued into an irregular and sometimes 
broken undulating fascia just within terminal edge, and this fascia hlis 
in some specimens the tendency to fork near the costa, the fork running 
to the penultimate geminate costal dash. Cilia fuscous with a black 
basal line along the edge of the wing, followed by a diffused white basal line. 

Hindwyigs dark fuscous. Cilia fuscous with white tips and a white 
basal line. Abdomen dark fuscous with lighter underside and anal tuft. 
Legs blackish fuscous with narrow yellowish bars and tarsal annulations. 
Alar expanse: 13-16 mm. 

Habitat: Colorado Springs, Colorado. 

Type: Cat. No. 20337, U. S. N. M. 

Bred during May and July in the Forest Insect Division from 
Picea parvyana and Picea engelmannij collected by Messrs. J. H. 
Polloch and B. T Harvey. 

The species is allied to 0. fvscalbana Zeller and 0, campestrana 
Zeller, but easily differentiated by the wing pattern. 

Laspesrresia populana, new species. 

Face and labial palpi light ochreous. Head ochreous with dark brown 
side tufts. Thorax blackish with posterior tip and the tips of patagia 
light ochreous. Forewings blackish brown with light ochreous markings; 
basal patch dark brown, sharply angulated outwardly and strongly mot- 
tled with ochreous on the dorsal edge; three large and three smaller ochre- 
ous geminate dashes occupy most of the costal edge; a large ochreous spot 
on the middle of dorsum; ocellus indicated merely by a broad transverse 
bluish metallic streak before and after its normal place; a deep black 
marginal line aroimd apex and termen is broken below apex by two short 
ochreous dashes and at tornus by two broad ochreous dashes; apical part 
of the wing finely irrorated with ochreous scales; cilia coppery brown. 
Hindwings light fuscous with whitish cilia. Abdomen dark fuscous with 
light ochreous underside. Legs light ochreous shaded externally with 
dark fuscous. Alar expanse : 13-14 mm. 

Habitat: Missoula, Mont. 

Foodplant: Popolus trichocarpa. 

Type: Cat. No. 20338, U. S. N. M. * 
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Reared by Mr. J. Bninner. 

Allied to L. gaUae-saliciana Riley, from which it is at once dis- 
tinguished by the dark basal patch of the forewings. 

Laspes^resia leucobasis, new species. 

Labial palpi and face light ochreous gray. Head and thorax darkei 
gray. Forewings with basal patch gray concolorous with thorax, out- 
wardly angulated on the middle and edged by a broad transverse out- 
wardly angulated ochreous white fascia, which is but slightly mottled 
with gray on the costal and dorsal edges; outer half of the wing dark brown 
T^th four pairs of short whitish ochreous costal streaks and two short 
whitish ochreous terminal streaks, one below the apex and the other above 
tomus; irregular interrupted transverse bluish metallic lines form an 
illdefined ocellus, which contains faint short black lines; on the fold ad- 
joining the light transverse fascia is a large deep black illdefined spot and 
on the end of the cell is a round black spot. Cilia coppery broWn. Hind- 
wings blackish brown. Abdomen dark brown. Legs light ochreous brown 
with dark brown tarsal annulations. Alar expanse: 12-13 mm. 

Habitat: Evaro and Missoula, Mont. 

Foodplant: Larix ocddentalis and Picea engelmanni. 

Type: Cat. No. 20339, U. S. N. M. 

Bred by Mr. J. Brunner from the former tree and by Mr. B. 
T. Harvey from Picea,^ 

A very distinct species nearest to L. tana Kearfott, but differ- 
ing in the light basal part and the much darker apical half; L. tana 
is also at once distinguished by the whitish cilia of the hindwings. 
Laspeyresia fletcherana is also closely alUed, but is a Ughter species^ 
with the basal light part of the forewings much less sharply de- 
fined from the darker apical part of the wing. 

Laspeyresia laricana, new species. 

Labial palpi blackish fuscous. Face, head and thorax blackish fuscous. 
Forewings blackish fuscous with white and silvery transverse pattern and 
indistinctly dusted with light yellow scales; five white, geminate costal 
dashes; the first just before the middle, the second just beyond the middle 
and the three outer ones on apical third of costa; from the first of these 
geminate daslies runs an outwardly angulated, white, double fascia to the 
middle of dorsiun, containing a narrow black central line and sortie metallic 
scales on the middle of the wing; from the second geminate s^ot runs a 
similar fascia, which, however, does not reach dorsum, but forms the inner 
edge of the ocellus; the lower part of this fascia is strongly overlaid with 
metallic scales; from the penultimate costal dash nms a broken irregular, 
metallic white transverse line along the outer side of the ocellus; this 
latter contains three parallel, longitudinal black lines; cilia dark bronzy 
with a blatk basal, marginal line. Hindwings and abdomen blackish 
f uscus. Alar expanse : 14r-17 mm. 
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Hqbitat: Evaro, Mont. 
- Type: Cat. No. 20340, U. S. N. M. 
Bred by Mr. Briinner from Larix occidentalis. 

Argsrresthia ^ugeniella, new species. 

Labial palpi and face golden. Head white. Antennae dusky without 
darker annulation. Thorax white; patagia dark golden brown. Fore- 
wing dark golden brown with a violet sheen and with darker grown trans- 
verse reticulation; the dorsal part below the fold is white, slightly mottled 
with dark brown and with a large illdefined brown spot on the edge just 
beyond the middle; cilia dark brown at apex; whitish outside the white 
dorsal area. Hindwings light silvery fuscous with ochreous fuscous cilia. 
Abdomen dark fuscous with white imderside. Legs golden with indistinct 
dark brown annulations at the joints. Venation tjrpical: Veins 7 and 8 
in the forewings stalked. Alar expanse: 7-8 mm. 

Habitat: Key West, Fla. 

Foodplant: Eugenia buxifolia. 

Type: Cat. No. 20209, U. S. N. M. 

Collected and bred by Mr. E. A. Schwarz in March 1912. The 
smallest described American species* of the genus, very close to 
A, deUteUa Zeller, but smaller and darker in color. The white 
cocoon is double with an open network outer layer and a tough 
closely woven inner cocoon. 

Argyresthia arceuthobiella, new species. 

Labial palpi golden. Face silvery white. Antennae golden with sharp 
black annulations. Tuft on head and thorax white; patagia golden yellow. 
Forewings golden yellow with a narrow leadcolored costal edge; a narrow 
longitudinal central white streak and a narrow white dorsal edge; apical 
third of wing overlaid with leadcolored scales; cilia golden with silvery 
costal and dorsal tufts; extreme apex black, edged on both sides with 
white scales. Hinidwings light silvery fuscous. Abdomen white. Legs 
white with dusky, faintly annulated tarsi. Alar expanse: 7 mm. 

Habitat: Mistletoe, Oregon. 

Foodplant: Libocedrvs decurrens. 

Type: Cat. No. 20208, U. S. N. M. 

A very striking little species, reminding of the larger Zelleria 
haimbachi Busck in color and pattern. Venation typical: Fore- 
wings with veins 7 and 8 stalked. 

Args^resthia libocedrella, new species. 

Labial palpi, face and head light lemon yellow. Antennse silvery white 
with blackish brown annulations and with basal joint golden. Thorax 
and forewings dark golden yellow with two conspicuous dark brown dorsal 
spots, one on the middle of the dorsal edge and one at the basal fourth ; 
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faint traces of slightly darker lines crossing the wing from these dorsal 
spots can with difi^culty be discerned in certain lights. Cilia dark gold^i 
yellow. Hindwings light fuscous with ochreous fuscous cilia. Abdomen 
dark fuscous above golden yellow on the underside. Legs golden yellow. 
Venation typical: Forewings with 7 and 8 stalked. Alar expanse: 13-14 
mm. 

Habitat: Ashland, Ore., P. D. Serpent, collector. 

Type: Cat. No. 20114, U. S. N. M. 

Bred from Incense Cedar, Libocedrus decurrens. 

Nearest to the Eastern A. altemateUa Kearfott, but larger and 
deeper in color and without the conspicuous mottling of that 
species. 

Argyresthia f urcatella, new species. 

Palpi, face, head and thorax white. Forewings white, sprinkled with 
dark brown transverse reticulations especially toward the apex; from the 
middle of the dorsum runs an illdefined outwardly oblique, dark brown 
fascia to beyond the end of the cell, but does not quite attain ccsta; on the 
fold between this and the base ig a small round dark brown spot; a series of 
dark brown marginal spots begin on the middle of costa and reach round to 
tornus. Veins 7 and 8 stalked. Cilia dark ochreous fuscous. Hindwings 
ochreous fuscous. Abdomen silvery fuscous. Legs white with dark iNrown 
annulaticns at the tip of all the joints. Venation typical. Alar expanse: 
12-13 mm. 

Habitat: Cheyenne Canon, Colo. 

Type: Cat. No. 20207, U. S. N. M. 

Bred by Mr. A. B. Champlain from cynipid gall on Oak. 

Nearest to Argyresthia pedmonteUa Chambers and rileiella 
Busck, differing in details of ornamentation, especially by the 
presence of the round dark spot on the fold, and by having veins 
7 and 8 in the forewings stalked. 



ON THE TAXONOMIC VALUE OF SOME LARVAL CHARACTERS 
IN THE LEPIDOPTERA.1 

By Carl Heinbich, Specidlist in Forest Lepidoptera. 

It is not proposed in this paper to enter upon a discussion of 
all the characters that have been used to distinguish larvae, but 
merely to consider certain head characters which are particularly 
valuable for defining generic limits and determining inmiediate 
family relationships within the so-called Microlepidoptera. 

^ Contribution from the Division of Forest Insects, Bureau of Ento- 
mology. 
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In stud3dng the head we find that while under dijBferent condi- 
tions of environment it assumes a multitude of different shapes 
and is variously modified in the proportionate development of 
its organs and parts, that such changes are frequently more super- 
ficial than fundamental. Certain characters still persist in their 
typical form through most of the changes. Even when there is 
a radical and fundamental alteration in structure due to the same 
environmental stimulus the forms differ in groups of different 
origin. The best examples of this are found among the leaf and 
bark mining larvae that have become adapted to sap-feeding 
(Comp. Tragardh (8) ). The flat heads of all the Gracelariidae 
conform to one general family type while those of Pkyllocnistis 
modified in the same organs and to the same purpose, exhibit a 
quite different form. Among the tissue feeding miners the dif- 
ferences are also striking. Edoedemia and Oyostega, for example^ 
inhabit flat serpentine mines and have the head similarly de- 
pressed .but differ in fundamental structure. 

The generic and larger group characters of the head are found 
in the shape and proportions of the head capsules, the character 
of the frons, the setae and the trophi. Color and color markings 
are at most of specific importance. Very often they vary in 
individuals, or in different stages of the same larva. The shape 
and intensity of pigmentation in the ocellar area is also variable, 
being often unevenly distributed on opposite sides of the same 
head. 

HEAD CAPSULE. 

The general shape of the head capsule is a character that must 
be used with considerable caution. By itself and unsupported by 
other characters it is worthless in jnany groups. In certain spe- 
cialized famiUes and subfamilies it is diagnostic. The rounded, 
caudally-extended and widely separated blade-like dorsal hind 
margins of the epicranium are typical of the Nepticulidae. Mne- 
monica and Dorata have projections resembling these but much 
longer, differently shaped and closer at the extremities. The 
horse-shoe shaped head of Tischeria and the wedge-like heads of 
the flat gracilariids are characteristic. On the other hand, the 
free-feedmg Micros have much the same type of head. There is, 
for example, Uttle or nothing in the general shape to distinguish a 
gelechiid from a tortricid or a phycid. Taken together with other 
characters, however, peculiarities of shape are significant and con- 
stant within a genus. The general shape and proportions of the 
head capsule should be noted in larval descriptions. In our joint 
paper (7) on A, strigifinitellaj Fr. DeGryse and the writer have 
designated the line of greatest width as the norm of comparison 
in expressing proportions of the head capsule. This is a purely 
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arbitrary method but it has the advantage that, by stating where 
the greatest width Ues and then defining other dimensions in^its 
terms, one is able to describe the shape and proportions in brief 
formula. 

THE FRONS. 

The shape and dimensions of the frons and its adfrontal margins 
are characters of greater value and have been extensively used by 
Dyar in his numerous descriptions, and by both Forbes (5) and 
Fracker (6) in their diagnosis of families. The frons and adfrons 
are usually treated as separate sclerites. In reaUty frons and ad- 
frons are, as has been shown by Dampf (2), one piece, the only 
suture being between the adfrons and epicranium, the line markr 
ing the division of frons and adfrons being merely an infolding. 
The extent of this infolding varies considerably in different forms. 
In the normal head of free-feeding larvae the external portion of 
the adfrons is appreciable, and narrowly borders the frons, the 
greater portion being folded in to form a strong chitinous,* caudal- 
ly pointed arch within the head. The points (Plate X, fig. 1) 
vhere the frontal margins begin to converge sharply to make the 
V-like line, indicate the attachment of the tentorial arms. In 
sap-feeding larvae the frons is considerably widened and extends 
back to the vertex of the head with little or no narrowing. In 
these forms the infolding is greatly reduced and the adfrontal 
margins absent. The points of attachment of the tentorial arms 
are thrust correspondingly far back with a bridge between them, 
connecting the dorsal hind margins of the epicranium. In 
Mnemonica [Comp. Busck and Boring (1) ], on the other hand, 
there is but a slight infolding to mark the lines of a rather normal 
frons, and little or no reduction of the sclerite, the adfrontal mar- 
gins being extended until they form a half circle covering a greater 
part of the anterior dorsal surface of the head capsule. Such 
skeletal modifications are necessitated by the environment and 
biology of the larvae. Their degree would indicate therefor, the 
extent to which any particular form had developed to meet a given 
condition, but in spite of the fact that a similar biology will pro- 
duce similar modifications, the different fundamental form of the 
head structure remains distinguishable. 

A Cameraria and a Phyllocnistis rise to practically the same 
level of development from different starting places. Their en- 
vironment has caused similar modifications, but the type form 
remains different. 

There is an internal cause for certain changes in the frontal 
sclerite as well as the external one of alteration to accommodate 
the larva to any particular mining habit, and that is the increase 
or decrease of muscular tension at their points of attachment. 
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The frons, with its strong infoldings, forms a bridge supporting 
the head against the thrust of the mandibles and the pull of the 
strong adductor mandibular muscles attached to the infolded 
portions of the epicranium forming the adfrontal suture (the 
straight line of the Y). In the forms which have only to tear 
deUcate leaf-tissue to get the sap nourishment, and also in those 
nibbling the thin surface cuticle of the leaf, there is much less 
muscular tension and consequently less need of a strong buttress 
between mandible thrust and its muscle pull. Hence the frontal 
surface area is widened and the depth of the infolded adfrons 
proportionally reduced. When considered in comparison with 
the line of the epicranial suture and the character of the mandible, 
* the proportions of the frons are good taxonomic characters. We 
find the shortest frons, the heaviest infolding of the adfrons, the 
longest epicranial suture associated with strongest mandibles, 
possessed by the larvae which feed on the edges of the tougher and 
more fibrous leaves. In the biologically diversified Micro group 
these structures indicate generic and larger divisions. 

THE SETAE. 

The setae of the epicranium are considered by Dampf of even 
more significance than the body setae and to him belongs the 
credit of giving them proper place in larval descriptions. Dyar 
in 1896 (4) designated a set of Roman numerals to distinguish 
the eleven primaries visible from the dorsal side of the head, 
numbering them from the hind margins forward. 

Forbes and Fracker have used these numerals in their references 
to head setae. Dampf (2), however, has shown that the setae 
fonn natural groups within certain areas and has named these 
groups after the areas upon which they are found. He counts 
as primaries besides the eleven given by Dyar and Forbes, one 
seta in the ocellar region, two on the hind part of the gena, and 
several, generally unhaired tubercles, or "punctures." His sys- 
tem with slight alterations and the addition of a set of symbols 
to designate the individual seta, is the one adopted here. The 
following table shows the homology of the system proposed with 
Dyar's numerals. 

In my opinion the 3rd seta described by Dampf among his 
Dorsolaterals (Dyar's II) does not properly belong there, but 
should be associated with the small seta near the epicranial suture 
(Dampf 's *' vertical" seta), the unhaired tubercle or tubercles be- 
tween them and the several secondary setae or punctures near 
the dorsal hind margins. They form a natural and easily dis- 
tinguished group from the others and, considered apart, give a 
clearer understanding of the differing setae arrangements. I have 
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Homology of Epicranial Setae. 
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designated them as the Posterodorsal group, and the 3 forward 
setae and puncture as the Anterodorsal group. I also place the 
most lateral of Dampf's Dorso-laterals (Dyar's III) and the 
puncture (L-la) on the side of the head near it, in a group by them- 
selves, calUng them the lateral group. I think this is justified 
by the "migration'' of the group, whch is of great significance; 
for the approximate distance of L-I from Ad-3, (as compared 
with distances separating the different Anterodorsals) in heads 
superficially alike (tortricid, gelechiid, or oecophorid), not only 
aids in the separation of such groups, but indicates a different 
scheme of head development in this particular region. In study- 
ing the heads of the Cossidae it was also found that there is a dis- 
tinct chitinization marking the areas of Anterodorsal, Ocellar 
and Subocellar groups. That the Lateral seta and puncture fall 
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behind this chitinization is added indication that they do not be- 
JoDg with the Ant«rodorsals. 

'file practically constant proportional differences in length of 
the epicranial setae in all but the most speciaUzed leaf-mining 
species coupled with their arrangement into easily definable 
groups, make it possible for us to homologize the setae and to 
correlate even the most trifling diflFerences in their positions. 

An important fact which is not brought out by Dampf , is that 
changes in position of the setae are due to modifications by growth 
or contraction of the chitinous areas upon which they occur. 
This is shown by the fact that the setae of any given group always 
remain in that group, and by the relative position of the groups 
themselves under obviously different and easily recognized changes 
in the head areas. For example, where there is an enlargement 
of ihe head surface there is not a corresponding spreading out of 
all the head setae, but only of those comprising the Posterodorsal 
group. We find also in several normally round heads (among 
most of the free-feeding Micros) a crowding forward of the setae, 
indicating an enlargement of the posterior part of the head at the 
expense of the frontal area. The most numerous changes in fact 
are due to modifications of the epicranium back of the area occu- 
pied by the Anterodorsal, Ocellar and Subocellar setae. And 
consequently, changes in the relative position of the Posterodorsal 
and Lateral setae are more frequent and striking than among the 
other groups. In the round feeding larvae of the LithocoUetifiae, 
however, the development is more in the opposite direction, the 
Anterodorsal, Ocellar, and Subocellar areas are larger in propor- 
tion to the Posterodorsal, and there is a* consequent spreading out 
of the setae of the former, the Lateral group is thrust further 
back and the Posterodorsal group is restricted to a smaller area. 

All changes, however, are not confined to group movements. 
There are also differences in the relative position of the setae 
within a given group, chiefly differences in distance, but also, 
among the Anterodorsals especially, in the alignment of the setae. 
In both the most striking changes are noted among the genera of 
any given family, but here again we find certain tendencies which 
aid in the identification of larger groups; for example, Ad-2 and 
Ad-3 are rather closely approximate in Stenomidae or Oecopho- 
ridae, and in the Tortricoidea the three Anterodorsal setae form 
a very obtuse triangle often, in fact, lying in almost a straight line 
with L-1, while in other families their alignment tends more to- 
wards a right angle. 

The positions of the punctures appear at first hand much less 
constant within families than those of the setae, and offer greater 
difficulties, for they are often invisible except under the highest 
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power of a compound microscope. Ad-2a revolves almost com- 
pletely around seta Ad-2 in the Gelechiidae, and Pd-2a is equally 
migratory in many groups. I have found, however, no very strik- 
ing differences among species of the same genus and within fam- 
ilies even the tendencies of migration are limited in certain direc- 
tions. It is never a serious problem to homologize these punc- 
tures. The one I have designated as Pd-la bflfers the most diffi- 
culty on account of itsfrequent proximity to L-1 and Ad-3. That 
it really belongs with the Posterodorsals and indicates the devel- 
opment of that group is shown in Gnorrimoschema and Nealyda 
where it is closely approximate to Pd-2a, lying almost midway 
^ between the two primary Posterodorsal setae. 

Changes in position of setae and pimctures within the setae 
groups in any given family are most frequent with Ad-2, Ad-2a, 
0-1, Pd-la and Pd-2a and less frequent with Ad-3, L-la, 0-2, and 
3, and the Posterodorsal and Subocellar setae. In fact, no group 
is so nearly uniform in the arrangement and the position of its 
individual setae throughout the Micros as the Subocellar, group.^ 

The secondary tubercles of the Posterodorsal area vary greatly 
in number and character. In many cases they differ on the two 
epicranial lobes of the same head and are frequently undistinguish- 
able even under high magnification. 

THE TROPHI. 

Among the trophi we find our best characters on the labrum 
and the so-called maxillulae and in the arrangement of the ocelli. 
On its upper surface the labrum bears twelve primary setae ar- 
ranged in two symmetrically paired groups of three each (Fig. 1). 
The outer three are always located upon the area represented on 
the ventral side of the labrum by the epipharyngial rods (Fig. 2). 
The development of these rods determining the relative position 
of the setae, the foremost seta being always at the front extrem- 
ity. These three setae also have a common nerve connection 
near the base of the labrum. The three medial setae also form a 
natural group with separate nerve connections from the laterals. 
As Forbes' (5) numbering of these setae contradicts their mor- 
phology I am proposing the symbols M 1-2-3- for the medial 
group and L 1-2-3- for the lateral, numbering from the base of 
the labrum forward. The punctures are treated as subprimaries 
of the medial group. Fig. 1 shows the homology with Forbes' 

^ Dampf's division of the setae within and below the area occupied 
by the ocelli into two groups is a convenient one for purposes of 'descrip- 
tion and identification but the name ocellar and subocellar are somewhat 
misleading as 0.1 often falls well below the ocelli and SO-2 as frequently 
within the ocellar area. 
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numerals. Changes in the larum itself, especially the depth of 
the median incision, have much to do with alterations in the rela- 
tive position of the setae, particularly those of the medial group, 
but in spite of this a characteristic alignment prevails in certain 
families regardless of the shape of the labrum. This is well iUus- 
trated in the Gracilariidae where the arrangement shown in Fig. 
1 persists even through the flat stages and in spite of the most 
radical alterations in the form of the labrum itself. The more 
common grouping among the Micros is with M-2 laterad and 
slightly back of M-1. 




Fig. 1 Dorsal view of a Micro Labrum (Family Gracilariidae) M-l, M-B, 
MS — ^Medial setae; L-i, L-B, L-S — Lateral setae (Roman numerals show 
Forbes' numbering of the setae). 



E5 




■r^-ET 



-ER 



Fig. 2 Epipharynx of a Micro Larva; ER — Epipharyngeal Rod; ES — 
Epipharyngeal Shield; ET — Epiphar3mgeal Setae. 

Among the Micros the general alignment of the two groups is 
at least of family significance while slight differences in propor- 
tionate distances between setae, and differences in the relative 
position of the individual setae are of generic value. 

Besides the dorsal setae there are two other characters of im- 
portance on the labrum; the chitinized epipharyngeal shield in 
the notch and three pairs of modified setae near the anterior- 
lateral margin. The shield itself is often quite variable in dif- 
ferent species of the same genus and only seems to be generally 
consistent in the leaf-miners. The epipharyngeal setae are so 



Digitized by VjOOQIC 



ntriC. XNT. SOC. WASH., VOL. XVIU. 




' Kg-.I. 













162 



Digitized byCjOOQlC 



OP WASHINGTON, VOLUME XVni, 1910 163 

uniform throughout the order that it is hard to see and more diffi- 
cult to describe their differences in different groups. They are 
mainly differences in length and in shape. In the Gracilariidae 
they are like saw teeth, tapering sharply and broad at the base. 
In some of the gelechiids they are wider in the middle. In 
Mnemonica they look like flat plates bluntly pointed at each end. 
That they are really flattened setae and not plates or "sensory 
cones" is realized from a study of them in Gelechia cercericella 
and (?. gossypiella where their tubercle-like sockets are quite plain. 

Since the publication of Fr. DeGryse's paper on the "maxil- 
lulae" we have been able to study these organs in several more 
forms and in all where the plates are developed it is easy to iden- 
tify genera by this character. One can place a species of Parec- 
topa, of Gradlaria, or Ornix, or Cremasiobombycia, or Ectoedemia 
in its proper genus by the labial parts of the larva alone. In 
Ectoedemia there are slight differences between the species but 
they do not obscure the generic character. The maxillulae 
however, are extremely difficult to describe in such a way as to 
convey as accurate an idea of their structure, and for that rea- 
son will probably not be as useful in tables or keys. To be really 
intelligible they must be drawn. 

The ocelli are more easily handled and as Fracker observes (6) 
offer valuable characters for the determination of genera. Occa- 
sionally (as in Sesiidae and Tineidae) their arrangement is suffi- 
cient to fix the family of a larva whose other body and head char- 
acters have been obliterated; but normally they are useful more 
as supplementary than diagnostic characters and should always 
be considered in connection with the setae associated with them. 

The setae are after all the best guide to a study of larval origin 
and development, showing not only the extent of separation be- 
tween species through environment, but their affinities as well by 
the manner in which each has reacted to the stimulus. 
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Explanation of plate x. 
(Schematic drawings). 

Fig. 1. Dorsal view of Head Capsule showing a typical Micro arrange- 
ment of setae and punctures. EP. — Epistoma; Ep-l, Ep-S — ^Epistomal 
setae; FR — ^Frons; Fr-LFr-a — Frontal setae and pimctures; ADF — Ad- 
frontal area of Frons; Adf-l, Adf-2, Adf-a — Adfrontal setae and puncture. 
X — ^Bend indicating forward attachment of Tenitorial Arms. O — Ocellar 
area of Epicranium; AD — ^Anterodorsal area of Epicranium; Ad-lj Ad-i, 
Adiia, AdS — Seta and puncture of Enterodorsal area. L — Lateral area of 
Epicraniimi; L-/, L-la — Lateral seta and puncture; PD — Posterodorsal 
area of Epicranium; Pd-l, Pd-la, Pd-B, Pd-Ha — Posterodorsal seta and 
punctures. 

Fig. 2. Side view of same head showing all Epicranial areas, setae, 
and punctures. Areas marked by dotted lines. The following seta are 
not indicated in figure 1 : 0-1 ^ Ola, 0-2, OS — Setae and puncture of Ocellar 
area; So-lj So-S, So-iSa, SoS — Setae and puncture of Subocellar area; 
G-lf G'la — Genal seta and puncture. 

Fig. 3 Anterior ventral view of left Epicranial lobe showing typical 
arrangement of Seta 0-1 and the Subocellar group. 



THE HYFERMETAMORFHISM OF THE LEPIDOPTEROUS 
SAPFEEDERS. 

By Rev. J. J. DeGryse, Staunton, Va, 

The habits and the structure of lepidopterous sapfeeding larvae 
have for many years attracted the attention of Entomologists. 
Excellent studies on these subjects were published by Chambers, 
Dimmock, Chapman and more recently by Tragardh. The trans- 
formations of the sapfeeding larvae strikingly exemplify the ef- 
fects of environmental influences, of changes in habit and conse- 
quent use and disuse of organs. In their order of appearance 
they constitute a noteworthy exception to the famous "recapit- 
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ulation'' theories. For detailed study the reader is referred to 
the able dissertations of the above mentioned authors. A synop- 
sis of the most salient features in the development of these larvae 
will suffice for our present purpose. 

To obtain their food, the sapfeeders burrow in leaves, stems, or 
twigs. By means of a narrow slit they separate the epidermis 
from the parenchyma and thus cause a flow of the plantsaps. 
This habit necessarily involves profound structural modifications. 
The head-capsule takes the form of a wedge. The mandibles 
are flattened into thin blades with small teeth and a serrate cut- 
ting edge. Becoming greatly enlarged, the hypopharn3rx forms 
an ideal receptacle for the flowing saps. The spinneret is either 
absent or so greatly reduced as to be functionless. In some 
cases, the labial palps appear to be missing whilst in others they 
are merely rudimentary. The maxillary palps are very incon- 
spicuous. It is readily seen why all these appendages of the lower 
lip should undergo such reduction. Their presence in the normal 
form would indeed prove very cumbersome to the larva in the 
making of its pecuhar mine. The body also undergoes a general 
flattening and becomes moniliform. Legs and prolegs are rudi- 
mentary or absent. 

The sapfeeding habit is a very high specialization and must be 
considered as a comparatively recent acquisition in the Lepi- 
doptera. It has been found only in two families, the Phylloc- 
nistidae and the Gracilariidae. There is, however, a great dif- 
ference in this respect between the two families. As far as we 
know, the Phyllocnistidae feed on plantsaps exclusively through- 
out their whole larval existence. Such is not the case in the 
Gracilariidae. Here we have every indication of a gradual evo- 
lution tending to establish the sapfeeding habit as yet not fully 
acquired in many genera. In their early instars all gracilariids 
are sapfeeders and present as such the typical form induced by 
this habit. The larvae of many genera become external feeders 
or tissue feeding leafminers in their later instars. On changing 
their habit they chafage their form and return to the normal type 
of lepidopterous larvae. This return occurs at different periods of 
larval life. Thus, Gracilaria and Ornix have only two flat instars. 
Acrocercops strigifinitella has two and a partial one. Phyllono- 
rycter has three. With Marmara and Cameraria, on the other 
hand, the sapfeeding habit persists throughout the entire feeding 
period. That the early stages should speciaUze rather than the 
later ones is in itself a most remarkable feature. Chapman calls 
especial attention to this fact and advances the theory that 
"There is a tendency of a peculiarity acquired at any stage to be 
passed to the preceding or following stage. Hence that the young 
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larva is just as liable to specialize in view of changed conditions 
as the adult one is/' Dr. Chapman is of the opinion that where 
the sapfeeding habit has actually been acquired in two or three 
instars only, it will not continue to encroach on later instars. 
His idea that "Any larval instar may undergo changes without neces- 
sarily involving any other instar" may be true generally speak- 
ing, but in the Gracilariidae, in as far as the sapfeeding habit is 
concerned, it does not seem to hold, if any significance is to be at- 
tached to the existence of intermediate forms. Thus, Acrocercops 
strigifinitellay in its third instar has the head and mouthparts prac- 
tically normal, but the body is absolutely legless. In the so- 
called round stages of ParectopUj PhylUmoryctery CremcLstobomby- 
da and Porphyrosela a marked tendency towards the flat type is 
exhibited in the shape of the head-capsule. To justify his con- 
tention. Dr. Chapman found it convenient to consider each larval 
molt as "A separate stage of development, as distinct as is the 
larva state from the pupa.'' -This radical departure from all ac- 
cepted views seems unnecessary. There is a real subdivision of 
the larval life of the sapfeeders into distinct supernumerary stages, 
but it is established on other grounds. The most important 
modification induced by sapfeeding, consists in the atrophy of 
the spinning apparatus. Whenever the habit persists through- 
out the entire feeding period, this atrophy necessitates a special 
stage, in which by a regeneration of the spinning organs the larva 
is enabled to construct its cocoon. The spinning stage is as 
highly specialized as the feeding stage. The spinneret is now the 
organ "par excellence." In most cases maxillary and labial palps 
are also highly developed. As the larva never feeds in this stage, 
the mandibles become reduced. In nearly all cases, this reduc- 
tion produces the complete inability to leave the mine for pupa- 
tion. Various degrees of advancement in this direction may be 
observed. Marmara has flat functioning mandibles which cross 
each other Uke the blades of a pair of scissors. They are used by 
the larva to cut its way through the epidermis of the foodplant 
when leaving the mine and also to perforate the outer layers of 
its cocoon to adorn it with characteristic globules in the manner 
observed and described by Mr. Busck. Cameraria has the man- 
dibles of a normal tissue-feeding larva, but they are much re- 
duced and so placed as to be functionless. The mandibles of an 
unidentified phyllocnistid (?) erroneously described as the larva 
of Metriochroa are merely small, shapeless chitinizations. The 
mandibles of Piiyllocnistis seem to be completely lost. In Phyl- 
locnistidae and Gracilariidae we thus find a series of molts so 
speciaUzed as to accomplish ultimately the complete separation 
in time of two vital functions of the larva, namely that of feeding 
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and that of spinning the cocoon. We think, therefore, that this 
series of molts, whenever it occurs, should be considered as a dis^ 
tinct hypermetamorphic stage. In other words the flat sapfeed- 
ing type should be accorded the same rank of distinction as that 
attributed, in the Meloidae for instance, to the campodeiform 
larva. The cases are, of course, not strictly parallel. The tri- 
ungulin owes its present existence to the preservation of a primi- 
tive form, whilst the sapfee4ing larval type is the eflfect of the 
preponderance of a new form developed at the expense of a pre- 
existing type. But the preservation of the primitive form in 
Meolidae is due to biological factors of the same nature as those 
tending to establish the new modification in Gracilariidae. These 
assertions acre based especially on recent studies of the transfor- 
mations of. the genus Marmara. Between the feeding and spin- 
ning stages of this genus there is a period of quiescence. This 
period, it was found, is marked by a special stage similar to the 
pseudo-pupal stage of the Meloidae. This intermediate stage is 
coarctate throughout its existence. Shortly before the complete 
transformation of the spinning larva, the larval heads of the 
pseudo-pupal and spinning stages may be seen enclosed within 
the skin of the last feeding stage. Upon emergence, the last larva 
casts the skins of both preceding stages at the same time. The 
pseudo-pupa bears the same relation to the prepupal larva as the 
pupa bears to the imago. It is, essentially, a stage of disintegra- 
tion and reconstruction of tissues incidental to the profound alter- 
ations in the organs of the larva. All appendages are merely 
outlined in the external peUicle, nevertheless, the parts are dis- 
tinct and are easily homologized. The characters of the feeding 
type are lost, those of the spinning type are foreshadowed, espe- 
cially in the labrum and labium. The maxillae and mandibles ex- 
hibit in their general appearance a more distinct return tp the 
form of the primitive GracHariid larva. This applies also, in a 
measiire, to the general outline of the head-capsule. Only few 
data concerning the duration of the pseudo-pupal stage have 
been obtained. One specimen of Marmara fulgidella was observed 
on April 19 and 20 of this year. Feeding stopped on April 19 
about 3 p.m. The larva remained motionless for several hours. 
The heart-action was regular and occasionally there was a slight 
jerking of the mandibles. About 8 p.m. the heart-action was 
considerably slower and the larva was opening and closing its 
mandibles vigorously. At 12 p.m. the heart-action had stoppied 
almost completely and the larva appeared to be dying. On 
April 20 at 8 p.m. the pseud(jpupa was well developed, the only* 
sign of life was a slow pulsation in the region of the ninth abdom- 
inal segment. The larva remained in the same condition until 1 A 



Digitized by VjOOQIC 



168 PROCEEDINGS ENTOMOLOGICAL SOCIETY 

a.m. after which observations had to be discontinued. A more 
detailed study of this state will be the subject of a future paper. 
The full significance of the pseudo-pupa remains shrouded in 
mystery. A superficial inquiry into the developmental history 
of Cameraria failed to reveal the existence of any such intermediate 
stage. Whatever the case may be in Cameraria or in PhyllocnistiSy 
our present knowledge of the metamorphosis of Marmara suffi- 
ciently warrants the sharp line of distinction to be drawn between 
the early sapfeeding stages and the later normal or spinning stages 
in all Gracilariidae and Phyllocnistidae. 
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Two Hundred and Ninety-Fourth Mebtinq, 
April 6, 1916. 

The 294th regular meetmg of the Society was entertained by 
Mr. E. A. Schwarz at the Saengerbund Hall, April 6, 1916. There 
were present Messrs, Abbott, Back, Baker, Barber, Boving, 
Caudell, Crawford, Cushman, Duckett, Ely, Fisher, Gahan, 
Gamer, Greene, Hutchison, Isely, Knab, Mclndoo, Middleton, 
Paine, Pierce, Popenoe, Quaintance, Rohwer, Sanford, Sasscer, 
Schwarz, Shannon, Snyder, Speare, and Townsend, members; 
and Robert Fonts, visitor. 

The corresponding-secretary announced that the Executive 
Committee had voted to raise the price for single numbers of the 
Proceedings from $.50 per num^r, the present price, to $.75 
per number. ' 

The corresponding-secretary also announced the death of Mr. 
Theodore Pergande, a former member of the Society, and stated 
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that a committee consisting of Messrs. Howard, Schwarz and 
Barber had been appointed to prepare a biographical sketch for 
the Proceedings. 

Dr. A. T. Speare and Mr. H. L. Viereck were elected active 
members. 



The following program was presented: 

PRISTOCERA ARMIFERA (SAY) PARASITIC ON LIMONIUS 
AGONUS (SAY). 

By J. A. Hyslop, Bureau of Entomology. 

References to the rearing of parasitic Hymenoptera from Ela- 
teridae are very rare in Entomological hteratnre. In 1860 Cmiiis^ 
recorded the rearing of a Proctrotrupes from an elaterid larva in 
England, and in 1898 Dr. S. A. Forbes^ mentions rearing a para- 
sitic fly (?) from an elaterid larva. The writer has recorded^ the 
finding of a Tiphia like cocoon with an elaterid skin firmly woven 
into it from which the adult parasite had emerged. And Mr. J. 
J. Davis has made an identical observation in Indiana. 

Late in July, 1915 the writer investigated a serious wireworm 
infested region near Brattleboro, Vermont. Ldmonius agorms 
(Say) was doing very serious damage to corn in the narrow val- 
leys in this region, especially in the more poorly drained fields. 
While digging in one of these fields, a larva was found which was 
at first thought to have been disemboweled in digging. On closer 
examination, however, it was found to have a Hymenopterous 
larva firmly aflBxed to its ventral surface. The wireworm was 
still alive and quite active, although the parasite was nearly one- 
third as long as its host and quite as stout. The host was about 
six inches below the surface of the ground and about eighteen 
inches from the nearest corn hill. The wireworms had for the 
most part ceased feeding in this field. This host and its parasite 
with several other wireworms was placed in a tin box filled with 
moist sphagnimi moss and brought into the Laboratory. Three 
days later the \)ox was examined and all but one wireworm be- 
sides the host removed. On the following day the parasite aban- 
doned its original host, which it had reduced to a mere empty 
skin, and attached itself to the ventral surface of the other wire- 
worm in the same cage. The parasitic fixed itself to the host by 

^ Curtis, John, Farm Insects, p. 181, 1860. 

« Forbes, Dr. S. A., 111. Agri. Exp. Sta. Bui. No. 44, p. 228, 1896. 

» U. S. D. A. Bull. 156, p. 29, 1915. 
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inserting the mouthparts in the sternum of the third abdominal 
segment and lay appressed to the ventron of the host with the 
head directed caudad (Plate 11, fig. 2). That the parasite was 
actively feeding was evidenced by the rhythmic pulsations of its 
body. The parasite larva was 5 mm. long and 2 mm. in diameter, 
nearly cylindrical and glaborous; the head was pale buflf and the 
body translucent with many floculent bodies visible through the 
transparent skin. The lateral trachae were very distinctly vis- 
ible. On the terminal dorsal segment was an irregular shield of 
rugose lemon yellow skin bearing two abort hairs. A more de- 
taUed description was impossible on account of the danger of 
injuring the parasite by exposure to light and air. On July 29, 
six days after finding the larva in the field, the parasite left its 
second host, which it had entirely coasumed except a small 
amount of tissue in the anterior end and the skin. It spun a 
silken cocoon (Plate 11, fig. 1) on the surface of the soil in the rear- 
ing cage. In texture this cocoon was' tough and leathery, very 
much like that of Myzina (Elis) 5-cincta (Fab), with some loose 
strands of silk thrown irregularly about it. When first spun, this 
cocoon was a rich reddish brown, but in the course of a couple of 
days it assumed a light tan color. • The cocoon is cylindrical and 
somewhat truncate at each end, measuring 9 mm. long and 3.5 
mm. in diameter. On August 30, thirty-three days after spin- 
ning its cocoon, the adult parasite emerged and was determined 
by Mr. S. A. Rohwer as Pristocera annifera (Say) <f (Plate II, 
fig. 3). This insect belongs to the Bethylidae, an aberrant group 
of vespoids formerly classed with the Proctrotrypoidea. The de- 
scriptions of the male and female by Ashmead are to be found in 
Bull. U. S. Nat. Mus. 45; p. 34, 1893. 

The adult emerged by gnawing an irregular circular hole in 
one end of the cocoon. It did not cut oflF a little cap, as do many 
Hymenopterous adults on emerging, but reduced the material 
from the opening to very fine fragments. It returned to the co- 
coon whenever exposed to the bright light, evidently for conceal- 
ment, and is very likely nocturnal in its habits. 

Explanation of plate xi. 

Fig. 1. Pristocera armifera (S^y) oocoon and remains of two host larvae. 
Fig. 2. Limonius agonus (Say) larva with mature larva of Pristocera 
armifera (Say) in feeding position. 

Fig. 3. Pristocera arntifera (Say) adult cf* dorsal and lateral aspect. 
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NOTES ON THE LARVAE OF EUXESTA NOTATA WIED. 

By R. H. Hutchison, Bureau of Entomology. 

Regular periodic collections of common Diptera were made on 
the experiment farm at Bethesda, Md. beginning about April 1, 
1915. The adults of Euxesta notata Wied. (Ortalidae) were first 
taken on April 30, and were seen during May, June, and July, 
but were very rare during August and September. They were 
never taken in or around horse stables nor accumulations of horse 
manure. They did, however, frequent pig pens and piles of pig 
manure nearby. These accumulations were made up largely of 
bran and other wastes from the feed troughs, as well as of dung. 
In fact, the bran usually exceeded the actual amount of dung, 
and the whole mixture was very moist and in an active state of 
fermentation. Large numbers of the larvae of this species were 
found in this bran-manure mixture during June and July. They 
were also found in moist bran alone. One June 9 two wire basket 
maggot traps were started, one containing about one bushel of 
fresh horse manure, and the other an equal quantity of bran well 
moistened. The larvae of Euxesta notata were first taken from 
the bran trap on June 21, and continued to appear imtil July 1. 
None were taken from the horse manure under the same condi- 
tions. On August 25, a similar maggot trap experiment was 
started using fresh horse manure on one, and bran-pig manure 
mixture in the other. Daily collections of the larvae were made 
until the third week in September, but no larvae of this species 
were taken at this season of the year, although they had been 
found breeding abundantly on the bran-manure inixture during 
July. 

Larvae of this species selected on June 25 were put in a breed- 
ing jar with some moist bran which had been previously exam- 
ined to make sure that no other larvae were present. They 
pupated during the next day or two and adults emerged between 
July 3 and 8. I am indebted to Mr. Knab for the determination 
of the adults. The following description of the full grown, third 
stage maggot is made from a study of alcoholic specimens taken 
both from bran and from the bran-manure mixture. 

Larva. (Plate Xll, fig. 1.) Average length about 7 mm. Pseudocepha- 
lon bilobed, each lobe bearing two small papillae. Two comparatively 
large mandibular hooks, the tips of which are visible on the exterior when 
in repose. Each mandibular sclerite shows a small opening in its broadest 
part near the base, and on the dorsal side is a distinct recurved spur. Two 
hypostomal sclerites, which are long and rod like, somewhat widely sepa- 
rated and diverging slightly posteriorly where they fit into deep incisions 
in the lateral plates. They are more heavily chitinized at the anterior 
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ends. The pharyngeal sclerites or lateral plates are not heavily chitinized, 
light brown in color and fading out in certain areas to a rather translucent 
membrane. Longitudinal folds evident in the ventral wall. (Plate 1, 
figs. 2 and 3.) 

Anterior spiracles 10 lobed. Twelve visible body segments. Lateral 
fusiform areas from the 6th to the 12th segments, rather faint and not 
spiniferous. Ventral fusiform areas present from the 5th to the 12th seg- 
ments. These pads bear rows of minute close set spinules (Plate 1, fig. 4), 
and the arrangement of these rows varies slightly from pad to pad. On 
the ventral side of the terminal segment, in addition to the spiniferous 
pad, is seen the diamond shaped anal area, around the margin of which is 
a fringe of close set spinules. No spinules on any part of the body except 
the ventral fusiform areas and the margin of the anal field. All spinules 
concolorous with the body. Caudal end of the body somewhat truncated. 
No marginal tubercles about stigmal field. Stigmata are elevated on dis- 
tinct stalks which project backwards and slightly upwards and diverge a 
little from each other. The stigmata (Plate x. Fig. 5) are about 0.07 mm. 
in diameter and about 0.13 mm. apart. Three spiracles in each stigmal 
plate, oval in shape and radiately arranged. A button appears as a small 
clear spot on the upper inner side of the stigmal plate. 

The accompanying figures (Plate XII, figs. 2 and 3) of the 
cephalopharyngeal skeleton differ in some details from the figure 
given by Mr. Banks.^ His figure represents the appearance of 
this structure when viewed through the body wall without dis- 
section, and was probably drawn from a specimen mounted in 
balsam and sent in from CaUfornia by Mr. Coquillett. When 
the anterior end of the body is cut off and treated with potash, 
and the body wall dissected away, there are certain details, espe- 
cially the more transparent parts of the pharyngeal skeleton, 
which are not otherwise visible. 

A study of the larval food of this species reveals no highly 
speciaUzed habit. In Doctor Howard's paper on the insect 
fauna of human excrement (p. 585) the rearing of the species from 
human feces is recorded as well from onions, cotton balls, osage, 
orange fruit and apples previously injured by the codling moth 
and it was suggested that in all cases the insect appeared to fol- 
low the work of other species. The only other published note 
on the larval food we have found is one by Drs. Riley and Howard 
in Insect Life, Vol. VI, p. 270, in which they list the following 
rearings in addition to those just mentioned; sumach fruit from 
Virignia, bolls of Solanum carolinense from the District of Colum- 
bia. The following additional records are to be found in the 

1 Banks, N., U. S. Dept. Agric. Bur. of Ent., Tech. Series 22, Plate VII, 
Fig. 121. 
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Bureau files and labels of Museum specimens; from the rotting 
parts of root of a melon which had previously been killed by a 
fimgoid disease, from Ohio; from pieces of roots of Astragulus 
molissimus from Colorado. Puparia of this species were collected 
by Mr. Schwarz at Jackson, Miss., under the bark of dead and 
dying pine trees. To this list should be added the fact that dur- 
ing the past season it has been found in large numbers in moist 
bran and in bran-manure mixture. 

Very little is known ^s to the developmental periods of this fly. 
From impublished notes in the Bureau of Entomology we earn that 
Mr. Coquillett observed a female ovipositing in a hole in a fallen ap- 
ple, the hole having been made by a larva of Carpocapsa pomoneUa. 
Upon cutting open the apple he found 36 eggs scattered about in 
the cavity, about a dozen being placed on end in a cluster, the 
others scattered about, lying on one of their sides. This was on 
September 10, 1888, and the first larva pupated on November 8. 
Allowing two days for the egg stage this would give a larval period 
of 57 days. On one of Dr. Howard's experiments there was a 
developmental period of 27 days. The writer's experience dur- 
ing the last summer indicates a larval period of from 12 to 14 
days, shortened no doubt by the high temperature of the fer- 
menting bran in which they were feeding. The pupal period lasts 
from 7 to 12 days. In Mr. Colquillett's notes there is recorded 
one 8-day and one 10-day period. 

The following notes on the behavior of these larvae may be of 
some interest, as nothing has heretofore been published on this 
subject. 

The larvae of Euxesta notata do not seem' to be quite so strongly 
negative in their reaction to light as are the larvae of many other 
Diptera. At least they were seen more frequently and in greater 
numbers on the surface of the moist bran and the bran-manure 
mixture. Some larvae of practically all the species which were 
breeding in these materials were to be found on the surface in 
full view on warm cloudy days after a rain, or early in the morn- 
ing before the sun was high. The Euxesta larvae were seen in 
great numbers at such times, and also some of them would appear 
on the surface during the brightest parts of the day. 

When present on the surface of the medium they exhibit a very 
curious leaping habit, similar to that of the cheese skipper. They 
bend the body in a loop, apparently seizing the stalks of the pos- 
terior stigmata or a fold in the chitin around the anal area by 
means of the mandibular hooks, and then unbend with a sudden- 
ness that hurls them through the air for a distance of from 1 to 
5 inches. 

They appear to be vegetable feeders as a rule, but one case 
came under the writer's observation in which some of them were 
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feeding on dead animal matter. Early on the morning of July 
10 examination was inade of a pile of bran-manure mixture. The 
sun was not shining brightly and the surface of the mixture had 
not yet dried off. Hundreds of larvae were in full view feeding 
on the semiliquid matter of the surface. The larvae of Musca 
domestica, Stomoxys caldtrans, Ophyra leitcostomay and others were 
in evidence, but the larva of Euxesta notata outnumbered them 
aU. In two or three spots some Euxesta larvae were congregated 
in active squirming masses. Thirty or forty of them could be 
seen intensely active and tumbling over one another in an ap- 
parent attempt to get at some choice bit of food. These masses 
were taken up in vials, and after they had scattered a little it was 
seen that each group had been feeding on a dead maggot, which 
upon examination proved to be the larvae of Musca domestica. 
There were three or four openings in the body walls of the dead 
larva, most of them occurring in the intersegmental sutures, and 
through these the Euxesta larvae were lapping up the fluid con- 
tents in the interior. In these observations there is, of course, 
no evidence that the Euxesta larvae are predaceous in habit. In 
fact, a number of considerations point to the contrary. The 
house fly larvae are about twice. the size of Euxesta, and presum- 
ably could easily escape unless overwhelmed by sheer weight of 
numbers. Euxesta larvae were never observed attacking the 
Uving larvae of the house fly. The list of larval foods given above 
indicates that it is normally saprophagous. It is interesting to 
note in this connection that it possesses none of the structural 
characters which, according to Keilin,^ are peculiar to certain 
anthomyid larvae which are said to be exclusively carnivorous 
or predacious in habit during the latter stages of their develop- 
ment. Some of these characters are (1) mandibles strong and 
close enough together; (2) pharyngeal sclerites long and strongly 
chitinized, almost black. No trace of longitudinal folds on the 
internal face of the ventral part, (3) the hypostomal sclerite not 
of an H-form, and is strongly chitinized and separated only at the 
anterior part, (4) a small rod is present at the side of the mandi- 
bles, extending forward and is dentate at the free extremity, (5) 
labial palpi present and elongate. It will be seen by reference to 
the figures that none of these characters are present in the larvae 
of Euxesta notata. 

Finally it is desired to record the fa«t that the larvae of Euxesta 
notata show a pronounced migratory habit. A reference to this 
habit is made in Mr. Coquillett's notes. In his observations on 
the larvae breeding in a decaying apple, he found that the larvae 

1 Keilin, J>. BuJ. Soc. Ent. de France, Dec. 23, 1914. 
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which were fully fed deserted the apple and pupated in the bottom 
of the box. He suggested that their normal habit is to enter the 
earth to pupate. In the maggot trap experiment mentioned 
above, about 1300 larvae of this species were caught in the water 
below the moist bran, as compared with 1430 larvae of the house 
fly from the same medium. The bran was moistened and put in 
the trap on June 9. The larvae of Muscina stabulans were the 
first to appear in the water below. They were first caught on 
June 15, and the migration ceased on June 21. House fly larvae 
were first caught on June 17, and continued to appear until June 
26. The larvae of Euxesta migrated during the period from June 
21 to July 1. The experiment was ended at that time and there 
were still a number of these larvae in the bran. The larvae of 
Ophyra leucostoma first appeared on June 25, and some were 
present when the experiment ended. 

This is an interesting sequence which at first thought would be 
easily explained on the basis of differences in the length of the 
larval periods, the larvae developing most rapidly being the first 
to migrate. But it is quite possible that a close study of the exact 
time when eggs were deposited would reveal some connection be- 
tween the time of deposition and the particular stage in the pro- 
cess of fermentation. In other words, different species 'of flies 
are probably attracted to different combinations of decomposi- 
tion products, and if all the chemical and biological changes that 
take place in a fermenting mass such as moist bran, were known, 
it might be possible to discover some correlation between such 
changes and the sequence of the dipterous fauna. 

Neither the larvae of Euxesta nor of Ophyra were taken from 
horse manure under the same condition as the bran. Horse 
manure has of course imdergone destructive charfges before 
evacuation froin the alimentary canal, and the remaining stages 
of fermentation are passed through rapidly. These facts suggest 
that only those flies with a short larval period are adapted for 
life in this quickly fermenting medium, and that those with a 
longer larval period seek out substances which change more slowly 
in which the destructive processes have to begin from the begin- 
ning, as it were. 

Explanation op plate xii. 

Fig. 1. Full grown larva of Euxesta notata as seen from the left side 
X 14. 

Fig. 2. Cephalopharyngeal skeleton of mature larva, indicating more 
highly chitinized parts and the longitudinal folds in the ventral wall of 
the pharyngeal schlerite. Outlines by camera lucida after treatment 
with KOH. X 100. 
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Fig. 3. Cephalopharyngeal skeleton seen from the left side. Outline 
by camera lucida. X 100. 

Fig. 4. Ventral view of the terminal segment, showing spiniferous pad 
and spinules on the margin of the anal area. 

Fig. 5. Posterior stigmata. Outline by camera lucida from a slide 
mount after treatment with KOH. X 100. 



A NEW SPECIES OF WEEVIL INJURING ORCHIDS. ^ 

By H. S. Barber, Bureau of Entomology. 

In 1913 a specimen of a beautiful black and white weevil was 
brought in by Mr. Heidemann from Field's greenhouse in this 
city where it had been foimd on a plant of Cattleya mossiae sup- 
posed to have come from Venezuela, and was determined by Mr. 
Schwarz as Cholus forbesi Pascoe 1876, since it agreed with the 
original short Latin diagnosis^ cited by Champion 1906.^ Re- 
cently another specimen was received for determination from Mr. 
J. G. Sanders with the statement that much damage was being 
done to Cattleya orchids in a greenhouse in Milwaukee, Wis., the 
large pale yellow larvae burrowing in the stems and practically 
killing the plant beyond the point of injury. The unsatisfactory 
nature of Pascoe's diagnosis and the omission of mention of the 
nude pronotum in Champion's allusion to this species caused the 
writer to forward a photograph and sketch of the ventral mark- 
ings to Mr. G. C. Champion in London for verification of the 
determination, but he replied that although allied to Cholus forr 
best Pascoe, C. nigronotatus Champ., and C. nigromaculatus 
Champ., of each of which he had seen two specimens displaying 
no noteworthy variation, the species in question is evidently dis- 
tinct from them, all three having a variegated pronotum and dif- 
ferent elytral patterns. It is possible that the species has already 
been described but a search of the more recent literature did not 
disclose a similar species and it is thought best to describe and 
illustrate the species as new. Mr. Sanders has tried to trace the 
origin of the colony at Milwaukee but beyond learning that the 
weevils probably were introduced in plants purchased in 1915 
from a Philadelphia firm and that these plants came either from 
Colombia or northern Brazil, he could secure no accurate infor- 
mation. 

* Cholus cattleyae Champion, Ent. Month. Mag., Sept., 1916, p. 201, may 
be this species but it has pronotal maculae. 
*Proc. Ent. Soc. Lond., 1876, p. XXX. 
» Biol. Centr.-Amer. Coleop., vol. 4, pt. 4, p. 742. 
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Gholus cattlevarum, n. sp. 

Type: Cat. No. 20428, U. S. N. M. 

Reared from Cattleya spp. probably from Columbia, or Vene- 
zuela, or northern Brazil. 

Robust, coarsely sculptured, black species, with irregular pattern of 
dense white scales on elytra, pro-, meso-, and metastemum, meso- and 
meta-pleurae and abdominal sternites; pronotiun devoid of vestiture; 
length, excluding rostum, 9 to 12 mm. ; width at humeri, 5 to 6 nmi. 

Head without vestiture except for a few scattered fine white scales 
beneath the eyes; occiput coarsely confluently punctate; rostum twice as 
long and one-fourth as wide as diameter of head, coarsely rugosely punc- 
tate basally on each side of the narrow smooth carina, the punctures 
becoming finer and sparser towards apex which is two-fifths wider than at 
base; eyes broadly oval, nearly twice as long as the narrowest width of the 
rostum. Prothorax one-fourth wider than long, widest at basal third, 
without vestiture above but with a broad Nnshaped patch of dense white 
scales before the coxae; upper surface and sides opaque, microscopically 
alutaceous except on the polished summit of the coarse, concentrically 
arranged, lunate rugosities, on the discal side of each of which is set a 
single short stiff black hair. Front coxae separated by about two-thirds 
the width of one coxa, and exposing a rather large pentagonal centro- 
sternal piece with finely alutaceous sculpture between the tip of the pro- 
sternal lobe and the pair of inflated postcoxal processes of the epimeron. 
Scutellum small, elongate, prominent, and clothed with white scales. 
Elytra one-fourth longer than wide and one-fifth wider than pronotum; 
widest at humeri, the sides convergent and nearly straight to about apical 
fourth, apices rounded; surface extremely coarsely sculptured with ten 
series of irregularly impressed punctures, the intervals imevenly inflated; 
color black with an irregular design in dense white scales, the nude areas 
generally more prominent than the squamose areas; third interval more 
strongy inflated in basal and median fourths, the sixth interval more 
strongly inflated at post-median fourth. A small patch of white scales and 
hairs intermixed, on the mesosternum and a much larger patch of white 
scales on the Inetasternum. Second abdominal segment with a narrow 
median and broad lateral squamose patches, third and fourth segments with 
small lateral squamose spots. Tarsi and tibiae (except base) clothed 
densely with pale hairs, basal half of middle and hind femora with sparse 
pale hairs. All femora equally dentate; outer apical angle of tibiae not 
unguiculate. Mesosternum not protuberant between the intermediate 
coxae. 

In the accompanying plate (Plate XIII) the upper photographs 
were made from the type and are enlarged to about five diameters. 
The lower photos which are about twice natural size were received 
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from, and used by permission of Mr. Sanders and show a pupa in 
its cell in the leaf stem, a* full grown larva, and an adult on the 
swollen leafstem of its hostplant. 



EGG-DISPOSAL IN DERMATOBIA HOMINIS. 

By Frederick Knab, Bureau of Entomology. 

Within the last few years the statement has been made by a 
number of writers that infestation with Dermatobia larvae occurs 
through the intervention of mosquitoes, the eggs of the fly hav- 
ing been found attached to the latter. At least three different 
observers have independently reported finding mosquitoes with 
Dermatobia eggs attached (1, 2, 3); figures have been published 
showing the mosquito with the eggs in situ, and one author, Sur- 
couf (4), has figured the newly hatched larva as well. However, 
beyond the bare facts just indicated, very little of a reliable or 
positive nature has been contributed to the subject. Opinions 
as to the manner in which the eggs become fastened to the mos- 
quito differ widely. Some assume that the mode of infestation 
indicated is exceptional or accidental and contend that normally 
the eggs are attached directly to the vertebrate host by the mother 
fly. Among Venezuelans it is claimed that the fly deposits her 
eggs upon the foliage of a special kind of tree there known as 
'^Gudcimo simarr6n,"^ and that men and animals become in- 
fested by contact with leaves bearing Dermatobia eggs or larvae. 
Finally, some authors deny altogether the intervention of the 
mosquito. In view of the existing confusion, it seems desirable 
to put on record any additional data bearing on the subject, even 
though but a repetition of what has been already made known. 

During the session of the second Pan-American Scientific Con- 
gress in Washington this past winter, the writer had the pleasure 
of meeting Dr. Rafael Gonzalez-Rincones of Caracas, who was 
one of the first to report the occurrence of the Dermatobia eggs 
upon the mosquito. Dr. Gonzalez-Rincones had with him two 
specimens of mosquitoes with Dermatobia eggs attached and he 
very kindly presented these to the writer. These specimens are 
of the greatest interest and their examination enables us to make 
several deductions. In both cases the mosquito is a female 
Psorophora (Janthinosoma) lutzii, the same and only species defi- 
nitely identified as bearer of the Dermatobia eggs by previous 
writers. In both cases the eggs, eight or ten in number, form a 

* Prof. H. Pittier of the Bureau of Plant Industry informs me that this 
tree is the Guazuma tomentosa H. B. K. of botanists. 
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little package attached ventrally to the base of the mosquito's 
abdomen. They are attached by one end and point obliquely 
downward and backward in such a way that when the mosquito 
sucks blood the free or hatching end is nearest the skin of the 
phlebotomized victim. Highly significant in this connection is 
another circumstance. The mosquitoes are preserved dry, upon 
pins, and inclosed in small glass tubes. In one of the specimens 
there is to be seen, adhering to the inner surface of the vial, a 
newly hatched Dermatobia larva. The conclusion is well-nigh 
unescapable that at the time the mosquito was introduced the 
warmth of the hand holding the tube caused the Dermatobia egg 
to hatch. It would thus seem, and this idea has been already 
expressed by me in a previous paper (5), that the fully matured 
first-stage larva remains within the egg until the mosquito has 
found a host, the warmth given off by the vertebrate acting as 
a stimulus to the waiting larva. The heavily chitinized con- 
dition of the anterior half of the yoimg larva further supports 
this view. 

Recently a third specimen of mosquito with Dermatobia eggs 
attached has come to hand. This was sent by Dr. Rafael Mor- 
ales of Guatemala City.^ Doctor Morales, it should be noted, 
appears to have been the first to annoimce, in 1911, the strange 
relation between Dermatobia and the mosquito (1), and in 
a more recent paper (6) he has added further data in proof of 
it. The specimen sent by him is preserved in fluid and much 
abraded, so that its specific identity is imcertain. However, it 
is unquestionably a Psorophora, and in all probability the species 
lutzii.'^ There are eight DermMobia eggs, attached in a package 
in exactly the same manner as in the two Venezuelan specimens 
above described. They are attached to the mosquito and to 
each other by means of a varnish which is insoluble in water or 
alcohol. 

The fact that in all three specimens before me the eggs are 
attached to the mosquito in precisely the same manner, beneath 
to the base of the abdomen and with the hatching end free and 
pointing downward, leaves no room for doubt that the mother 
Dermatobia herself thus attaches them. This is also the opinion 
of Doctor Morales and one of his best reasons for this beUef 
is that "the eggs are firmly attached to the body of the mosquito 

^ In my previous paper I made the erroneous statement that Doctor 
Morales is a native of Costa Rica. 

2 Doctor Morales believed this specimen to be a Culex, no doubt on ac- 
count of the absence of striking characteristics, the scales, as already 
noted, having been ahnost completely worn off. I am inclined to believe 
that the reference to Culex as vector of the Dermatobia eggs in Doctor 
Morales' papers is attributable to the same circumstance. 
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by a chitinous substance which must be fluid at the time of 
ovipositicJn and which hardens upon exposure to the air" (6). 
The fact that the mosquito serving as vector is one of the most 
bloodthirsty species is also significant. Further arguments in 
support of this view have been given by me in a previous paper 
(5) and need not be repeated here. In short, there is no longer 
room for doubt that the female Dermatobia normally attaches 
its eggs to female mosquitoes, selecting for this purpose definite 
species with a keen appetite for blood in order that the transfer 
of the young larva to a suitable host may be assured. State- 
ments as to other modes of infestation, such as the occurrence of 
the eggs or young larvae of Dermatobia upon foliage, must be 
treated with suspicion until definite proof is forthcoming. 

Proof that the eggs in question are really those of Dermatobia 
has been furnished through the rearing of the fly from such eggs 
by Doctor Morales. In his second paper he announced the 
receipt of further specimens of mosquitoes with Dermatobia eggs 
attached. Newly hatched larvae from this material were trans- 
ferred to rabbits and the metamorphosis was successfully com- 
pleted. Doctor Morales had already made the attempt with his 
first specimen, one of the eggs having hatched ten days after 
its receipt. He placed the newly hatched larva upon the fore- 
arm of a servant, where it moved about as if seeking a suitable 
place of entrance. To induce the larva to penetrate the skin, 
the epidermis was slightly abraded and this at once ■ had the 
desired effect. Development went forward in the typical man- 
ner, already well known, for 27 days. The patient then expressed 
a desire to be relieved, the arm having become much swollen 
and there being severe lymphangitis. The larva, which already 
had a length of 1 centime er, was extracted and transplanted to a 
rabbit, but failed to reach maturity. Dr. Peiro Zepeda, in 
Nicaragua, has produced infestation with Dermatobia larva3 experi- 
mentally by causing human subjects to be bitten by mosquitoes 
bearing the eggs of the fly (3) . He has observed the Dermatobia 
larva leaving the mosquito while this was sucking blood. Having 
reached the skin, it at once ^*by an admirable instinct" finds 
the punctured spot and enters, the subject having beconne insensi- 
tive to the penetration of the larva through the anesthetic and 
irritating action of the mosquito's saliva. Doctor Zopeda states 
further that he has found the Dermatobia eggs attached to the 
femora, antennae and prothorax of the mosquito. 

Before leaving the subject, attention must be called to a mis- 
leading inaccuracy in the figure published by Dr. Louis W: Sam- 
bon (7) and repeated by Doctor Balfour (8). The e?^s are shown 
as attached by their sides to the belly of the mosquito, with the 
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whole length of the egg in contact. This is assuredly an error 
on the part of the artist, no doubt attributable to the manner 
in which the specimen was prepared. Doctor Sambon's paper 
is valuable, not only for the able discussion of the recent progress 
in our knowledge of Dermatobiaj but particularly for its diUgent 
exposition of the extensive literature relating to this remar^ble 
fly. 
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In discussing Mr. Knab's paper, Dr. Townsend suggested that 
the female Dermatobia was probably led, through an olfactory 
tropism, to oviposit upon the body of the carrier; that the eggs 
were incubated in the uterus and contained the fully-formed 
maggot at time of deposition; that the maggot was led, through 
a positive thermotropism, to escape from the chorion at the time 
that the carrier imbibes a ineal of warm blood; and that the 
maggot is unable to penetrate thick skin of itself but must enter 
the puncture made by the carrier, being perhaps guided thereto 
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by the odor of the serous exudation following the withdrawal of 
the carrier's proboscis. He stated that CiUerebra parasitizes 
only thin-skinned hosts, and has developed no carrier habit to 
enable it to extend its parasitism to such thick-skinned hosts as 
man, cattle, dogs, etc., as has evidently occurred in the case of 
Dermatobia, which was probably likewise confined originally to 
thin-skinned hosts; that this has probably been due to a less 
acute sense of smell in Cuterehray which has the third antenna! 
joint atrophied, while Dermatobia has the same very well developed. 
Dr. Townsend gave various details, all of which he considered to 
uphold the above mentioned deductions. 



Two-Hundred and Ninety-Fifth Meeting, 
May 4, 1916. 

The 295th meeting of the Society was entertained by Mr. 
Frederick Knab at the Saengerbimd Hall, May 4, 1916. There 
were present Messrs, Baker, Boving, Burgess, Busck, Crawford, 
Cushman, Ely, Gahan, Greene, Howard, Jennings, Kewley, 
Knab, Kotinsky, Middleton, Morrison, Rohwer, Sanford, Sass- 
cer, Schwarz, Shannon, Snyder, and Townsend, members, and 
R. M. Fonts and Frank Morton Jones, visitors. 

The Corresponding Secretary announced the resignation from 
the Society of Mr. O. G. Babcock and Mr. A. A. Girault. 

Mr. Harold Morrison of the Federal Horticultural Board was 
elected to active membership. 

Mr. Schwarz announced the election of Dr. L. Q. Howard 
as a member of the National Academy of Sciences, and it was 
ordered that his remarks be incorporated in the Proceedings of 
the Society and that the Society extend congratulations to Dr. 
Howard. 

Mr. Schwarz remarks were as follows: 

I take pleasure in announcing to the Society that our fellow 
member. Dr. L. O. Howard, has, in April last, been elected a 
member of the National Academy of Sciences. This is the highest 
honor that can be bestowed on any scientific man in the United 
States and all of us will agree that this honor was well earned by 
Dr. Howard. He has done a good deal of meritorious work in 
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systematic and bionomic entomology; he has published many 
important works on economic entomology but above all he is 
now, and has for many years been the eflScient chief and leader 
of the Bureau of Entomology, and as such has acquired a world- 
wide and deserved reputation. Under the enlightened and Uberal 
administration of Dr. Howard the growth of the Bureau of 
Entomology has been really marvellous. It has become a model 
for the many similar, though much smaller, institutions that 
have been established of late years in many countries. 

To those of our members who are not acquainted with the 
. history of the National Academy of Sciences the following ento- 
mological notes may be of interest: Since the organization of the 
Academy the following entomologists were elected members of 
the Academy: Dr. John L. Leconte who was one of the charter 
members, Dr. A. S. Packard, Mr. Samuel Scudder, Prof. W. M. 
Wheeler (in 1912) and Dr. L. O. Howard in 1916. Of these 
Leconte, Packard, and Scudder are dead, leaving only two liv- 
ing members viz. Wheeler and Howard. Some other members 
wrote entomological paper? viz. S. S. Haldeman, Alpheus Hyatt, 
Joseph Leidy, and Charles S. Minot who are now dead, and 
Mr. E. S. Morse and Prof. Wm. Trelease among the U\ing 
members, but all these were elected to the Academy for work 
in other fields of Science. 



The following program was presented: 

A SYNOPSIS OF THE GENUS CALAPHIS. 

(Homopteray Aphididae.) 
By a. C. Baker. 

The genus Calaphis was erected by Walsh (1862) for his species 
betulella. It was not until some years later that Walker (1870) 
erected his genus of the same name. One species only was for 
years referred to the genus but quite recently Gillette (1910) has 
referred other species here. A study of the forms found in this 
country has led the writer to place in the genus five species. 

Del Guerico (1913) erected the genus Siphonocallis with bettA- 
Icecolens Fitch as type. In studying this species and compar- 
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ing it with betulella one thing is noted to distinguish the two 
generically. The radial sector is always absent in betuella. 
In some specimens of betuhecolens it is however very faintly 
indicated. In the species alni described in this paper the radial 
sector is absent normally and the wing is very similar to that of 
betulella. In some specimens, however, this vein is indicated 
in much the same way as in betuloecolens. In the other two 
species the vein is sometimes strongly indicated and sometimes 
very faintly indeed. Considering this variation in the presence 
of the vein the writer feels that it can hardly be considered a good 
character on which to distinguish two genera. He therefore 
makes Siphonocallis a synonym of Calaphis. 

Wilson (1910) in his description of the genus Calaphis when 
speaking of the antennae, gives as a character "sixth about one- 
half the length of the spur. " While this character holds for the 
type species it is evidently a specific character for it does not 
hold true for any of the other species, even for alniy which is 
imdoubtedly very close to betulella. If this character were con- 
sidered, a new genus would have to be erected for each species 
included in the present paper. 

The characters of the genus may be given as follows: 

Antennae longer than the body, slender, and armed with short spine 
like bristles; segment six with the unguis much longer than the base; 
antennal tubercles prominent, vertex armed with a few hairs; wing veins 
more or less bordered with black and with the radial sector absent or 
faintly indicated; cornicles short, somewhat tapering, broadened at base; 
Cauda knobed; anal plate bilobed; both cauda and anal plate with numer- 
ous long stout hairs. 

A. Unguis of segment VI nearly six times as long as base; antennae 

uniform dusky or black; media not much thinner than other veins 
of wing alni n. sp. 

B. Unguis of segment VI about five times as long as base; antennae 

alternately banded with yellow and black; media much thinner 
than the other veins of wing • castaneoides n. sp. 

C. Unguis of segment VI about four times as long as base; antennae 

uniform dusky or black; media much thinner than the other veins 
on the wing castaneae Fitch. 

D. Unguis of segment VI between two and three times as long as base : 

(1) Head and thorax longitudinally striped with black. All 

wing veins heavily bordered with black. . .betulella Walsh. 

(2) Head and thorax not so striped; wing veins not heavily 

bordered with black hetulaecolena Fitch. 
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Galaphis betulella Walsh. 

Measurements of antennae of the alate viviparous female are as follows: 
IV, 1.04 mm.; V, 0.752 nmi.; VI, (0.24 mm. + 0.66 nmi.). Segment HI, 
almost smooth or very finely imbricated, armed with many short stiff 
spine like hairs about 0.048 mm. long and armed on its basal half with 12 
or 13 small almost circular sensoria. Segment IV, more distinctly imbri- 
cated and armed with similar spines, but without sensoria. Segment V, 
like segment IV, with the imbrications most distinct distad, and with an 
elongate fringed distal sensorium fully 0.128 nun. long. Segment VI, 
with a similar elongate fringed sensorimn at base of unguis. Head with a 
few hairs but with no capitate ones. Cornicles 0.144 nun. long and 0.112 
mm. wide at the base, tapering and somewhat flaring. 

Galaphis betulaecolens (Fitch). 
Aphis betulaecolens Fitch. 
Callipterus betulaecolens Monell. 
Calliptertts betvlae Thomas. 
Callipterus betulaecolens (Fitch) Oestlund. 
Siphonocallis betulaecolens (Fitch) Del Guercio. 
Galaphis betulaecolens (Fitch) Gillette. 

The color characters of this species were well given by Walsh in 
his original description. 

This species was described as an Aphis by Fitch (1851). Later 
Monell (1879) described his Callipterus of the same name, not 
knowing positively that it was the same species. Oestlund 
(1887) referred Monell's species to Fitch's name. The excellent 
description given by Davis (1910) is referred positively to Mon- 
ell's species which Davis knew, but doubtfully to Fitch's species. 
In the National Museum collection there are two specimens of 
befulcecolens bearing Fitch's label and marked type. 

These specimens are part of the original lot in the Fitch col- 
lection and they were moimted from that collection by Mr. 
Theo. Pergande. Through the kindness of Mr. Davis the writer 
has had an opportunity to examine Monell's type and this agrees 
in all details with Fitch's specimens. There is therefore no doubt 
that the two species are the same. 

Following are a few notes on the alate viviparous female: 

Antennal segments, average measurements 1, 0.144 nun.; 11, 0.08 mm.; 
Ill, 0.96 mm.; IV, 0.7 mm.; V, 0.544 mm.; VI, (0.144 mm. + 0.56 mm.). 
Segment 111, is armed with 10 to 13 oval sensoria on the basal half and 
somewhat imbricated distad. Segment V, has the distal sensorium fringed 
and somewhat elongate though not nearly as elongate as that of bettdella. 
The sensorium at the base of the unguis of VI, is likewise not as elongate 
as in the species mentioned. Head with a few hairs. Cornicles about 
0.144 mm.; long, nearly cylindrical though somewhat tapering and flaring. 
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Galaphis castaneae (Fitch). 

Callipterus castaneae Fitch. 
Calaphis castaneae (Fitch) Gillette. 

The original description of this species given by Fitch (1856) 
is, although short, sufficient to characterize it, owing to the 
striking coloration of the insect. Few references to the species 
occur but it is by no means rare in the Eastern States and in some 
locaUties it is quite abimdant. 

In order to be positive of his detertnination the writer examined 
the Fitch collection of Aphididae and located three pined speci- 
mens bearing Fitches label. Considering their age and the 
method of mounting, these specimens are in good shape and upon 
moimting in balsam prove that the insects Fitch had were the 
same species as that met with about Washington. In one speci- 
men the radial sector is absent from the wing in much the same 
way as in hetuleUa Walsh. In fact a series of specimens show 
that this vein varies greatly. Sometimes being strongly present 
and sometimes very faint indeed. 

Alate viviparous female. — ^Antennal measurements average as follows : I, 
0.144 mm.; U, 0.08 mm.; Ill, 0.96 mm.; IV, 0.544 mm.; V, 0.432 mm.; VI, 
(0.176 mm -f 0.544 mm.). Segment 111, is finely imbricated and armed 
with numerous fine bristle-like hairs not as stout as those of hetulella. 
On the basal half of the segment there are about eight circular sensoria. 
The head is armed with hairs which are rather more prominent than those 
of the two species mentioned previously. Cornicles somewhat shorter 
than those of the type species being 0.096 mm. long and about as wide at 
the base as they are long. 

Galaphis castaneoides, n. sp. 

Alate viviparous female. — ^Morphological characters: Antennae as fol- 
lows: 1, 0.096 mm.; U, 0.064 nmi.; Ill, 0.784 mm.; IV, 0.432 mm.; V, 0.368 
mm.; VI, (0.16 nun. + 0.8 mm.); Segment 111, with 6 to 10 circular sen- 
soria. Forewing 2.21 mm. long and about 0.738 in width. Cubital and 
anal veins heavier than the media. Radial sector absent or but very 
faintly indicated at one extremity. Cornicles 0.16 mm. long and about 
0.192 nun. broad at base. Cauda and anal plate normal. 

Color characters : Very similar to those of castane<B which the species 
resembles greatly. Antennae with the basal half of segment IV and V and 
often the middle of HI, light or yellowish, the remainder dark. In this 
the species differs from castanece in which the antennae are uniformly 
colored. Wings with the anal vein, the upper half of the cubital and the 
lower margin of the stigma bordered with black. Tibiae and feet black, 
the middle portion of the tibiae often yellowish. 
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This species bears much the same relation to castaneae that 
walshii Mon., does to bella Walsh. It is distinguished princi- 
pally by the greater length of the unguis of the sixth segment. 

Described from specimens in balsam moimts taken on Castanea 
at Washington, D. C. 1900. 

Type Cat. no. 20210 U. S. Nat. Mus. 

Galaphis alni, n. sp. 

Alate viviparous female. — ^Morphological characters: Antennae as fol- 
lows: 1, 0.128 mm.; U, 0.064 mm.; lU, 0.88 mm.; IV, 0.672 mm.; V, 0.592 
mm. ; VI, (0.224 mm. -f 1.28 mm.). Segment HI is very faintly imbricated 
and armed with very short stiff hairs much shorter than those on the 
antenna of the other species. On its basal three-quarters the segment is 
armed with about 14 circular sensoria in a row. The sensoria on the distal 
extremity of V and on VI at the base of the unguis are elongate, that on 
VI being 0.048 nmi. long. The head is armed with several hairs which are 
somewhat knobbed. Prothorax with similar hairs. Forewings 2.56 nun. 
long and about 0.88 nmi. wide. Veins distinct; radial sector absent; cor- 
nicles 0.128 mm. long and about 0.112 mm. wide at base, distinctly tapering, 
imbricated, anal plate not deeply cleft. Abdomen covered with capitate 
hairs. 

Color characters: General color yellowish; antennae and tibiae dusky 
»or black wings with the cubitus and anal veins somewhat bordered with 
black. The other veins and the stigma faintly bordered. Cornicles dusky. 
Abdomen marked with black usually with a large black patch between 
and in front of the cornicles. 

Apterous viviparous female, — Morphological characters: Antennae as 
follows: X, 0.128 mm.; U, 0.064 mm.; Ul, 0.672 mm.; IV, 0.368 mm.; V, 
0.368 mm.; VI, (0.16 mm. + 0.96 mm.). Segment II!, imbricated and 
armed with 6 to 10 circular sensoria in a row. Head with prominent capi- 
tate hairs, in fact the entire body is covered with these hairs ; many of 
which have a funnel shaped extremity. Cornicles as in the alate form. 
Length from vertex to tip of abdomen 2.24 mm. Color characters: An- 
tennae and tibiae dusky to black; body marked with black usually with 
a blotch on the head, a band across the prothorax, a similar one caudad of 
it and a band across the abdomen in front of the cornicles. The remainder 
of the dorsum spotted with black. 

Described from specimens in balsam mounts taken by Mr. 
Theo. Pergande on alder near Washington, D. C, 1899. 

Type Cat. No. 20211 U. S. Nat. Museum. 

Other specimens of males and oviparous females taken on the 
same plant near Washington and at Vienna, Va. by the writer, 
appear to be the same species. We are not describing them, 
however, since they have not been taken in company with the 
viviparous forms. 
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THE TACHINID GENUS ARGYROPHYLAX B. & B. 

By W. R. Walton, Bureau of Entomology. 

This genus was proposed by Brauer and Von Berganstamm^ 
for the reception of a single individual from St. Thomas, West 
Indies and described many years previously by Wiedemann^ 
as Tachina albincisa. An additional specimen of the latter 
species was discovered by Van der Wulp in the Biologia Centrali 
Americana^ material which specimen he states Professor Brauer 
saw and identified as Argyrophylax albincisa Wied. I have re- 
cently received two specimens reared at Rio Piedras, Porto Rico, 
January 24, 1912, by T. H. Jones from Na^aleia indicata Fabr. 
These specimens seemed to be identical with Van der Wulp's 
specimen mentioned above, although his description of the 
same is very brief. Therefore in order to allay all doubt as to 
the matter I have secured a comparison of one of the reared 

» Zweifl. d. Kaiserl. Mus., IV, 163; V, 343. 

« Auss. Zweifl., II, 334 (Tachina). 

» Biolog. Dipt. II, 485, PI. XIII, fig. 19. 
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individuals before mentioned with Van der Wulp's specimen 
deposited in the British Museum, and am greatly indebted to 
Mr. John E. Collin of Sussex Lodge, New Market, England for 
this service. Mr. Collin's report makes it abimdantly evident 
that the specimens are conspecific. 

The following description and accompanying figures will I 
trust render the identification of this form more easy hereafter. 

Male. — ^Palpi normal, first vein bare, face on lower half of sides bare, 
proboscis shorter than height of head, apical cell not petiolate ending in 
costa well before the wing tip. Eyes bare, facial ridges bristly on lowest 
third, antennae inserted at middle of eyes, hind tibiae outwardly dis- 
tinctly ciliate, ocellar bristles absent, all frontal bristles curving more or 
less backward, the last two pairs very stout; palpi slightly spatulate. 
Front, in lateral elevation, distinctly produced in a gentle curve almost 
parallel with anterior margin of eye, cheeks extremely narrow, abdomen 
short, conical, wings rather broad and short. Body robust, gray and 
black, head (figs. 1 and 2) broader than thorax, wings hyaline. Length 
6 mm. Front less than one-half eye width covered with pollen which has 
the property of appearing bright silvery from above and dull smoky gray 
when viewed from immediately in front or from side. Vitta, black, nar- 
row, almost linear. Vertex brown. Superior posterior orbit and occiput 
linear. The inferior posterior orbit expanded and silvery pollinose. 
Lower occiput slightly swollen and bearing abundant black hairs. Sides 
of face narrow, concolorous with front. Facial depression large, rather 
deep, and slightly carinate, vibrissae at oral margin, well developed, 
cruciate. Cheeks linear, covered with black hairs and bearing a row of 
macrochaetae on their lower edges. Orbital bristles absent. Antennae 
black, third joint a little more than twice as long as second. Arista slender, 
second joint short, third slightly enlarged on basal fourth; microscopically 
pubescent nearly to middle. Thorax black, shining, only lightly grayish 
pollinose on anterior portions; two pairs of vittae visible anteriorly, 
becoming obsolete posterior to suture. Scutellmn concolorous with thorax, 
bearing three marginal and a small apical pair. Dorso-central bristles 
four; sternopleural two, the latter region clothed with abundant black 
hair. Abdomen conical, black, shining, bases of the. last three segments 
bearing whitish pollen, traces of a median black vitta apparent on inter- 
mediate segments when viewed from rear. Four segments visible from 
above, all rather thickly clothed with longish, nearly erect, black hairs. 
First two segments bearing marginals only. Third with a strong marginal 
row. Fourth bearing both dismals and marginals. Legs, including coxae 
black, robust, hind tibiae thickly ciliate on outer sides. Middle tibiae 
bearing one or two macrochaetae upon thin outer front third. Wings 
hyaline, veins brownish, apical cell broadly open in costa, bend of fourth 
vein destitute of stump or wrinkle, distinctly angulated. Hind cross vein 
ending slightly beyond middle of diseal cell, bisinuate. Third vein bear- 
ing three or four small bristles at base: 
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PLATB Xty. 






Explanation op plate xiv. 

Fig. 1. Argyrophylax cUbincisa Wied., side view of head. 

Fig. 2. Front view of same. 

Fig. 3. Pseudochaeta argentifrona cog. Front view of head. 

Fig. 4. Same, side view. 
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Two male specimens reared from Nacaleia indicata Fabr., 
at Rio Piedras, Porto Rico, January 24, 1912, by T. H. Jones. 

From the foregoing it seems evident that the reference of 
Sturmia schizurce Coq. to the genus Argyrophylax by Doctor 
Townsend^ is obviously erroneous. 

In the sense of Coquillett this form is a true Frontina as the facial 
ridges beara strong row of bristles quite to or beyond their middle. 

Because of the remarkable superficial resemblance between 
A, albindsa Wied. and Pseudochceta argentifrons Coq. I have 
included drawings of the latter species also. 



In discussing Mr. Walton's paper, Dr. Townsend stated that 
he beUeved the determination of Argyrophylax albindsa to be 
correct; and emphasized the importance of securing positive 
identifications of Brauer & Bergenstamm's American genotypes. 
He pointed out that, while these authors went as far as anyone 
could feel justified in going on external adult characters alone, 
they did not possess, as ^ e do today, the reproductive characters 
to demonstrate to them the value of certain slight but constant 
external adult characters for separating distinct forms, and 
hence did not include such slight characters in their system; as a 
result, their generic characterizations will often apply equally 
well to very distinct forms. The Eiiropean species which stand 
as genotypes of their genera are quite well known; but the Ameri- 
can forms are by no meanj- well kno\^n, and every positive de- 
termination of their American genotypes represents a distinct 
gain. • 

Under the head "Short Notes and Exhibition of Specimens'' 
the following were presented : 

A NEW BEE OF THE GENUS DIANTHIDIUM. 

By S. a. Rohwer, Specialist in Forest Hymenoptera, Bureau of Entomology, 

Dianthidium arizonicum, new species. 

This species is extremely closely allied to texanum Cresson but the 
seventh sternite is broadly black and the front between the antennae has 
two rounded ridges. The next differs from that of texanum in that the 
cocoon does not extend beyond tjhe surface of the next. 

^ Taxonomy of the Muscoidean Flies, p. 98. 
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Male. — Length 9.5 mm. Anterior margin of the clypeus truncate, the 
lateral angles rounded, its surface more closely punctured than the face;, 
face with large, distinct, separate punctures; front with close, distinct 
punctures; the inner margin of the eyes raised into elongate, narrow, 
blister-formed elevation; vertex and posterior orbits with distinct, large,' 
separate punctures; fourth antennal joint about twice as wide as long, 
about half as long as fifth and one-third longer than the third; tegulae 
large, sparsely punctured anteriorly but closely punctured posteriorly; 
mesonotum with close, distinct, rather large punctures; mesoscutellum 
truncate posteriorly, punctured like the mesoscutum; abdomen with 
large, close punctures; these punctures are not as close as those of the 
scutum but are separated in some places as much as those of the vertex; 
terminal tergite with strong^, median triangular-shaped tooth which is 
longitudinally carinate, the lateral angles of the tergite broadly rounded ; 
in appearance at first sight the segment seems to have a single median 
tooth but in reality it is tridentate, the lateral teeth being very short and 
obtuse; second recurrent distinctly beyond the second intercubitus, the first 
abscissa of the radius one-fifth shorter than the second, the second abscissa 
of the cubitus but little shorter than the first. Black; clypeus except 
apical margin, mandibles except margins, inner orbits to the top of the 
eye (broader below the antennae), a spot on the superior posterior orbits,, 
two spots at the anterior margin of the mesoscutum, tubercles, a dot on 
the tegulae anteriorly, lateral margin of the scutellum and a band on the 
first five tergites which is emarginate medially and submarginate on each 
side, after the manner of texanum, yellowish white; tegulae and legs, except 
the coxae, trochanters and bases of femora, ruf o-f erruginous ; anterior 
femora and tibiae beneath and a spot on the apical ventral part of the 
posterior femora yellowish-white; the usual pubescence, dense and silvery 
.white; winj s strongly smoky, venation black. 

Bear Canon, Catalina Mountains, Arizona. Described from 
one male recorded under Bureau of Entomology No, Hopk. 
U. S. 12082i which refers to a note stating that this was reared 
from a nest on the twigs of Quercus emoryi, collected by Morris 
Chrisman. 

Type.— Cat. No. 20297, U. S. N. M. 



NOTES ON DIANTHIDIUM ARIZONICUM ROHWER. 

By William Middleton, Scientific Assistant, Forest Insects, 
Bureau of Entomology. 

In August 1914 Mr. Morris Chrisman sent to the Eastern 
Field Station with a lot of cynipid galls, the nest of a Dianthidium. 
This nest was collected on the twig of a narrow leafed oak at 
Bear Canon, Catalina Mts., Arizona. In as much as the maker 
of this nest proved to be a new species which has been described 
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by Mr. Rohwer as Dianthidium arizonicum the following notes 
are worth recording. 

This nest was a nearly globular mass of resin and small pebbles 
(granite sand), attached to a twig about one-half inch in diam- 
eter and at the time received contained one larva and four prepupal 
larvae in cocoons. It is reproduced, about natural size, on 
plate XV, figs. 1 and 2. 

. The prepupal larva is yellowish white, about 12 mm. long, 
oonstricted ventrally and expanded dorsally to form a U. The 
circumference of the body anteriorly is less than the circumference 
posteriorly which makes a somewhat pear-shaped outline. The 
greatest dorsad-ventrad diameter is 3.75 mm., at about two- 
thirds the body length beyond the head. The head is entirely 
pale; .1 mm. broad and 1.2 mm. high; frons triangular, not dis- 
tinct; anterior margin of labrum finely crenulate, the dorsal and 
lateral margins arched (see fig. 36); mandibles small and com- 
pletely covered by the exterior angles of the labrum; maxillae 
and labium spined; antenna, situated against frontal epicranial 
suture about length of labriun above dorsal articulation of man- 
dible and consists of a large pure white, membraneous circle 
from which a small yellowish white cone projects (see fig. 3c). 

The cocoon is a thin, transparent pale brown, oval, 8.5 mm. 
long by 4.5 mm. broad, with one end darker, thicker and with a 
distinct although small mamma. The mamma' has a small 
opening apically, basally there is a partition separating it from 
the interior of the cocoon (as shown in fig. 3a). The cocoons 
are completely buried in the nest mass and not protruding from, 
or exposed at, the surface, nor are they smaller than the cell to 
which their walls adhere. 

The following table summarizes some of the points known 
concerning the biology of this and the three other Neartic species 
of Dianthidium whose nests have been described. The data 
concerning D. texanum was taken from Melander (Biol. Bull., 
vol. 3, No. 112, pp. 27-34); that concerning D, consimile from 
Davidson (Ent. News, vol. 7, 1896, pp. 22-25) and that concerning 
D. cressoni from Cockerell (Bull. Am. Mus. Nat. Hist., vol. 22, 
1906, pp. 444, 445). 

EXPLANATION OP PLATE. 

Fig. 1. Entire nest. 

Fig. 2. Nest broken open showing, cocoons, and cell from which 
cocoon ha§ been removed. 

Fig. 3. a, Section of anterior end of cocoon, b, Labrum of larva. 
c, Antenna and portion of hpad of larva showing, dorsal articulation of 
mandible (dam) and frontal epicranial suture (fes). 
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THE NATIVE FOOD-PLANTS OF THE APPLE RED-BUGS. 

By R. A. CusHMAN, Bureau of Eutomology. 

A few years ago Prof. C. R. Crosby discovered two new species 
of Capsidae injuring apples in New York State. These were 
described by Reuter as Heterocordylus malinus Rent, and Lygidea 
mendttx Reut. The former was christened by Crosby "the apple 
red bug" and the latter "the false apple red bug." Reuter 
adopted this idea in naming the species. 

During the spring and early summer of 1915 I had occasion 
to make some observations on these two species both in orchards 
and in wild lands. At Geneva, N. Y., malinus was fairly abun- 
dant on apple and more so on Crataegus; mendax was not found 
and no trees of the common wild crab were seen in the neighbor- 
hood where the observations were made. At Clearfield, Pa., 
in an orchard that had been grossly infested the previous season, 
mendax was extremely abundant and malinus occasional. In the 
waste land immediately contiguous to the orchard both Crataegus 
and wild crab were of frequent occurrence. On the former m^di- 
nus Was very abundant and on the latter mendax was equally so, 
but msndax was rare on Crataegus and malinus was not found at 
all on crab. In waste land at Westfield, N. Y., where wild crab, 
Crataegus and wild seedUng applies were growing so close together 
as almost to mingle their branches, practically the same con- 
ditions prevailed as at Clearfield. 

It is evident that the natural food-plant of malinus is not 
Pyrits but Crataegus y that the reverse is true for mendax, and 
that mendax is more likely to attack apple than is malinus, and it 
would seem that a reversal of the specific names would have been 
more indicative of the true conditions though not entirely appro- 
priate, since the apple is not the natural food-plant of either. 



A CURIOUS FORMATION OF A FUNGUS OCCURRING ON A FLY. 

By L. O. Howard. 

The insect, sent by Prof. G. C. Becker of Fayetteville, Arkansas, 
was a greatly shriveled muscoid fly which apparently had two 
gigantic halteres that in reality were two perfectly capped Cordy- 
ceps growths. A similar growth, uncapped, protruded from the 
anus of the fly. 

Mr. Alden T. Speare determined the fungus as very likely 
Cordyceps, possibly being C. dipterigena, B. & Br., but on account 
of its rarity he had not crushed it for specific determination. 
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Mr. Speare has since found two somewhat similar specimens in 
the Pergande collection, but in each case the Cordyceps growths 
issuing from the wing sutures are uncapped. 



In discussing this last note. Doctor Townsend said that he 
considered that the fly was probably a dexiid and that it suc- 
cumbed immediately after issuing from the puparium, which 
accounted for its much shriveled condition and for the absence 
of wings, the Cordyceps growth issuing from the bod}'' at the wing 
sutures. 



A PRELIMINARY NOTE ON THE BIONOMICS OF POLLENIA 
RUDIS, FABR. IN AMERICA. 

By J. L. Webb and R. H. Hutchison. 

The discovery during 1908 of the larva of Pollenia rudiSy Fabr. 
by KeiUn and subsequent studies by him have brought to light 
many facts on the life history of this common fly, which had up 
to that time remained a complete mystery. In a recent article 
KeiUn reviews his extensive investigations, (Keilin, D. "Re- 
cherches sur les Larves de Dipteres Cyclorhaphes,*' Bui. Sci. de 
la France et de Belgique, T. XLIX, 7e Serie, 30th Dec, 1915) 
and we give here a brief summary of the main points bearing 
directly on the Ufe history of Pollenia, The reader is referred 
to the original article for an interesting discussion. 

Keilin found the larvae of Pollenia rudis parasitic on the 
earthworms, A MoZo6op/iora chlorotica and A. rosea. Eggs are de- 
posited during August or earl^^ September on the soil. They 
hatch after five to seven days and the larvae, when they find an 
earthworm, gain entrance to the body through the male genital 
opening located on the ventral side of the 15th segment. From 
September or October to the following May or June the Pollenia 
larvae are found in a dormant state in the body cavity of the 
genital segments, i.e. from the 9th to the 12th or even as far 
back as the 16th. In May or June the larvae becomes active, 
works its way toward the anterior end of the worm, where it 
pierces with its posterior end the prostomium of the worm and 
thus exposes its stigmata. It continues to feed and gradually 
destroys the worm, working backward as fast as the segments 
are destroyed. Pupation occurs usually from the 5th to the 25th 
of June, and the pupal stage has a duration of from 32 to 45 days, 
emergence occurring from the middle of July to the first part of 
August. 
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He found only one generation per annum, but admits the possi- 
bility of the existence of a simmier generation. 

To our knowledge, the larvae of PoUenia rudis has not been 
recognized in this coimtry imtil found by the senior author dur- 
ing June 1916. We have been able to verify many points made 
by Keilin, but find that the life history of this fly in Washington is 
in many ways quite different from that found by Keilin in Parisv 

In the first place, worms, identified as AUolobophora chlorotica^ 
were collected in many places near Washington and several widely 
separated places in the United States during October, November 
and December, 1915. These were examined by Dr. Townsend; 
Mr. Kisliuk, and by the writers, but no infested worms were 
found during that period. In the Spring of 1916 no infested 
worms were found during April, although collections and exami- 
nations were made from time to time. The first infested worms 
were found among a lot collected in the field June 15. 

On June 12, 1916, Pollenia caught in traps baited with banana 
were put in breeding cages and supplied with moist earth and 
banaria for food. Eggs were found on the soil June 19, and we 
have had no trouble during the summer in obtaining fertile Bggs 
from flies caught in traps. Isolated pairs of Pollenia (bred 
specimens) failed to oviposit, so that the preoviposition period 
has not been determined and the number of eggs laid by each 
femiale is unknown. The eggs are laid singly, partly hidden in 
cracks in the soil. Our records show that they hatch about three 
days after deposition during the smnmer. 

The first stage larvae of Pollenia are very active and seem to 
be able to penetrate the worm at almost any point in the body 
wall. The point of entrance is not*limited to the male genital 
opening, or to any natural orifice. In worms on which larvae 
were placed by us, we foimd them entering the seventieth, sixty- 
fourth, fiftieth and thirty-fifth segments. Infested worms col- 
lected in the field have also shown cases where the larvae have 
entered segments far back of the cUtellar regions. 

We have found no indications of a dormant period during which 
the larvae remained practically motionless in the body cavity 
of the worm. Of course, we have been working with summer 
generations, but our examinations during the Fall of 1915 and 
Spring of 1916 failed to show any over wintering forms of the 
larvae. 

Our records of summer generations indicate the following de- 
velopmental periods. 

Egg stage , .3 days 

Larvae stages 13 to 22 days 

Pupal stages 11 to 14 days 

Total developmental period 27 to 39 days 
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From our records on the seasonal prevalence of PolleV(ia, con- 
sidered in the light of our studies on the developmental stages, 
we reached the tentative conclusion that there are four broods 
or generations per annum in the latitude of Washington. Large 
fly traps baited with banana were in operation throughout the 
season and the contents were killed, sorted, and counted each 
week. We found small numbers of Pollenia in these traps from 
the 1st of April to the middle of May at which time they almost 
completely disappeared. The wings were frayed and the yellow 
hairs rubbed oflf and they had the appearance of old flies which 
had overwintered. Then we found freshly emerged flies from 
May 25th on, the number gradually increasing until the maxi- 
mum was reached during the week ending June 22, followed by 
a sudden drop. Then another gradual increase began, culmi- 
nating in another maximum during the week ending July 27. 
This was repeated and the curve shows another marked rise 
culminating in the week ending August 31., We expect to find 
this year, as was foimd in 1915, another marked rise in October. 
It seems probable that the adults of this late generation emerg- 
ing during October and November overwinter in protected situ- 
ations and deposit eggs during the following April. The fact 
mentioned above, that infested worms were not found during 
the autumin or early spring, indicates that this generation does 
not deposit eggs in the fall. The possibiUty of pupae overwinter- 
ing in the soil is yet to be investigated. 

More complete studies are now under way upon which we 
hope to report in detail later. 



Actual date of publication, November 27, 1916. 
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